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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation nnay not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the system which carries out data transmission by the time-sharing TDMA channel 
between a base station and two or more migration machines a migration machine It has a call 
origination transmitting means to add the quality information showing the rate and quality of data 
transmission to a base station, and to perform a call request. A base station It has immobilization 
and an adjustable slot secured means to secure a predetermined fixed allocation slot and a 
predetermined adjustable allocation slot, into one frame. The number calculation step of fixed 
slots vyhich computes the 1st number of slots to which the minimum transmission speed is 
satisfied from the above-mentioned quality information in the call request from a migration 
machine, The number calculation step of adjustable slots which computes the 2nd [ which can be 
assigned ] number of slots which satisfies the above-mentioned quality information from the 
above-mentioned migration machine, The fixed-slot secured step which secures the number of 
slots computed at the above-mentioned number calculation step of fixed slots first to a fixed 
allocation slot. It has the adjustable slot secured step which secures the adjustable slot 
corresponding to the number of slots computed at the above-mentioned number calculation step 
of adjustable slots when there was an empty slot The TDMA adjustable slot allocation approach 
which notifies a secured result to the above-mentioned migration machine, and is characterized 
by processing the data of the above-mentioned immobilization from a corresponding migration 
machine, and both adjustable slots. 

[Claim 2] the sum of the number of adjustable slots required as the step which will release a 
corresponding fixed allocation slot and will be made into an empty slot if a base station has a 
disconnect request from a migration machine by the quality information of a residual migration 
machine — present — the TDMA adjustable slot allocation approach according to claim 1 
characterized by to add the step which reassigns the adjustable slot of a migration machine with 
the above-mentioned disconnect request when [ than the number of acUustable slots of 
business ] more. 

[Claim 3] A base station is the TDMA adjustable slot allocation approach according to claim 1 
characterized by having the allocation list which memorizes a migration machine with a call 
request corresponding to required quality information, and deciding the adjustable slot of the 
migration machine which corresponds with reference to the above-mentioned allocation list in 
the adjustable slot secured step which secures the adjustable slot in each frame. 
[Claim 4] A base station is replaced with the number calculation step of adjustable slots, and it 
has the number calculation step of Nakama adjustable slots which computes the 3rd number of 
slots corresponding to middle quality of the 1st number of slots to which the minimum 
transmission speed is satisfied, and the 2nd number of slots with which are satisfied of quality 
information. An adjustable slot secured step The TDMA adjustable slot allocation approach 
according to claim 1 characterized by securing the adjustable slot corresponding to the 3rd 
number of slots computed at the above-mentioned number calculation step of Nakama 
adjustable slots when the empty slot was in the adjustable slot. 

[Claim 5] It is the TDMA adjustable slot allocation approach according to claim 1 that a migration 
machine will transmit a slot addition demand to a base station if the own amount of transmit data 
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exceeds a predetermined value, and a base station is characterized by re-caiculating the slot 
addition demand from the above-mentioned migration machine at the number calculation step of 
adjustable slots based on this information if it receives, and resecuring an adjustable slot. 
[Claim 6] It is the TDMA adjustable slot allocation approach according to claim 5 which a 
migration machine transmits the information on the number of the present use adjustable slots 
on the occasion of a slot addition demand, and is characterized by re-calculating a base station 
at the number calculation step of adjustable slots based on the above-mentioned number 
information of the present use acijustable slots from a corresponding migration machine, and 
resecuring an adjustable slot. 

[Claim 7] A migration machine is equipped with a means to transmit the current amount of need 
transmit data. A base station If the current amount of need transmit data of each above- 
mentioned migration machine is supervised and the 1st threshold is exceeded The TDMA 
adjustable slot allocation approach according to claim 1 which will be characterized by making it 
decrease the number of adjustable slots to the above-mentioned migration machine if the 
number of adjustable slots to the above-mentioned migration machine which exceeded the 
threshold at the number of adjustable slots secured step is made to increase and it is less than 
the 2nd threshold. 

[Claim 8] A base station is the TDMA adjustable slot allocation approach according to claim 7 
characterized by securing the above-mentioned number of adjustable slots until it received the 
release acknowledge signal from the above-mentioned migration machine when decreasing the 
number of adjustable slots to a migration machine. 

[Claim 9] It is the TDMA adjustable slot allocation approach according to claim 1 of having made 
the adjustable slot over the migration machine which corresponds if make it a migration machine 
suspend transmission by the adjustable slot when there is no transmit data, and a base station is 
equipped with a means detect the synchronization of the slot on which the transmit data from a 
migration machine rides, the above-mentioned synchronization is equipped with the step which 
detects separating more than the predetermined count of continuation and it detects the above- 
mentioned continuation step-out release, and carrying out as the description. 
[Claim 10] A base station is the TDMA adjustable slot allocation approach according to claim 7 
characterized by to change the 1st which supervises the amount of need transmit data of the 
above-mentioned migration machine, and the 2nd threshold, when the step which measures the 
increment in the adjustable several percent slot this number to a specific migration machine and 
the count of reduction directions within predetermined time amount is prepared and an 
increment and the count of reduction directions become beyond the set point. 
[Claim 11] A base station is the TDMA adjustable slot allocation approach according to claim 1 
or 7 characterized by making it increase the number of adjustable slots secured to a 
correspondence migration machine at an adjustable slot secured step, when it has a means to 
receive the transmit data from a migration machine and to detect an error to slot 
correspondence and the above-mentioned error more than a predetermined number is detected. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the adjustable allocation approach of a TDMA 
slot for the migration machine in each base station in the radio communications system which 
transmits an ATM eel using a TDMA (Time Division Multiple Access) method. 
[0002] 

[Description of the Prior Art] There are a fixed allocation method and an adjustable allocation 
method in the approach for each migration machine in the radio communications system using a 
TDMA method to assign a TDMA slot. In the digital cordless telephone represented by 
conventional digital cellular phone / land mobile radiotelephone system using a TDMA method, 
and conventional PHS (Personal Handyphone System), the above-mentioned fixed allocation 
approach which assigns a fixed number of specific TDMA slots fixed to each migration machine 
is taken. On the other hand, in next~generation cellular phone / land mobile radiotelephone 
system, in order to transmit the traffic which needs to be transmitting the ATM eel and the 
packet, consequently changes from adjustment with the broadband communication network 
represented by B-ISDN dynamically, it is made to correspond not only to the transmission 
quality of an allocation slot but to the traffic from which it changes for every migration machine, 
and the adjustable slot allocation which changes dynamically the above-mentioned allocation slot 
over a migration machine is needed. 

[0003] By the conventional adjustable slot allocation approach, to the call of a connection mode, 
the specific slot in 1TDMA frame is assigned for every fixed/or specific frame number based on 
the demand from a migration machine in each TDMA frame, and there is a method which assigns 
the slot after the slot assigned to the call of a connection mode for every 1TDMA frame to the 
call of a connectionless mode. The adjustable slot allocation approach is shown in JP,9-1 8435,A. 
Below, the conventional approach is explained, referring to drawing 19 and 20. 
[0004] Drawing 1 9 is drawing showing the TDMA frame structure in the 1st conventional 
example. One frame is a fixed length and consists of two or more slots (slot of X individual). It is 
an as opposed to [ get down, are a circuit (Down Link) and ] base station from migration machine 
in the second half going-up circuit (Up Link) to the migration machine from a base station the 
first half of a frame. It is the going-down control slot group used in order for a **** to get down 
and to transmit the control information over each migration machine from a base station the first 
half of a circuit, and consists of slots of Sc individual. It gets down, and the ATM eel 
transmission important point over a migration machine gets down from a base station, and it is a 
data slot group and consists of slots of Su individual the second half of a circuit. Moreover, it is 
a going-up circuit to the base station from a migration machine, and the head of the going-up 
circuit concerned is a slot group for random access used in order to transmit the control data to 
a base station from a migration machine, and consists of fixed-length slots of Tr individual the 
second half of an above-mentioned frame. Moreover, the slot group following the slot group for 
random access is an object for abbey rubble bit rates (ABR). and is constituted by the slot of Ta 
individual. The slot group following the slot group for ABR is an object for variable bit rates 
(VBR), and is constituted by the slot of Tv individual. There is a slot group for fixed rates (CBR) 
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in the last of an above-mentioned frame, and it is constituted by the slot of To individual. 
Although all the slots X in a frame are fixed and the sum total of Sc. Su, Tr, Ta, Tv, and Tc 
always serves as X. the number Sc. Su, Tr. Ta, Tv. and Tc of each slot groups is changed by the 
control section of a base station with each frame according to traffic. Furthermore, the super 
frame which consists of two or more frames is also formed. Drawing. 1_9, shows the condition of 
having formed 1 super frame with 4TDMA frame. 

[0005] D rawing 20 is an adjustable slot allocation processing flow Fig. in this 1 st conventional 
example. Slot allocation actuation is explained using drawing 20 . In the above-mentioned base 
station control-section slot allocation section, the value of So and Su is computed from the 
transmit data in a base station. Tc is deduced fixed at the time of the call receptionist from a 
migration machine, and Tr is set up with a fixed value. Moreover, as for the value of Tv, a peak 
rate is assigned to a fixed rate and ideal target not within one frame but within a super frame 
using the UPC (User Parameter Contorl) value at the time of a call receptionist. However, in 
each frame, a slot is not assigned fix^ed for every VBR call, but assignment of a slot is first 
accommodated between each VBR call, and it is fixed with subsequent super frames. In drawin g 
19 , the migration machine A and the migration machine B show the condition that slot allocation 
is accommodated to each other in each TDMA frame, and the condition that the slot is being 
fixed per super frame. That is, if it sees per each TDMA frame in a super frame, in each TDMA 
frame, the slot is assigned to adjustable so that the migration machine A and the migration 
machine B may guarantee the quality specified with the value by UPC so that the same slot of 
each other might not be assigned. On the other hand, the migration machine A and the slot 
allocation location to the migration machine B are immobilization, and the same slot is repeatedly 
assigned to a super frame unit per super frame. Finally, the value to which Ta lengthened the 
sum total of Sc, Su, Tr. Tv, and Tc from X is set up. Adjustable slot assignment is realized by 
updating once the slot location corresponding to Sc, Su, Tr, Ta, Tv, and Tc which were set up 
per frame as above to each frame thru/or several frames, and reporting it to each migration 
machine. In addition, about an above-mentioned ABR call, the slot of Ta individual is assigned to 
the migration machine demanded by the going-up control channel of each frame per frame. 
[0006] Moreover, by the conventional adjustable slot allocation, the approach in consideration of 
the error of the wireless section is also taken into consideration, for example, it is shown in the 
Institute of Electronics. Information and Communication Engineers communication link society 
convention B-31 1 "examination of a centralized-control mold dynamic band quota method 
suitable for Wireless ATM" in 1996. Below, the 2nd conventional approach is explained, referring 
to drawing 21 . 

[0007] Drawin g 21 is a sequence diagram about the slot release by the adjustable slot allocation 
method in the 2nd conventional example in the wireless ATM conimunication system which used 
the TDMA method. By the wireless access method with which the TDMA method was used for 
the wireless ATM communication system using this sequence between a base station and one or 
more migration machines, it is the system which can transmit an ATM cel. the control line, i.e.. 
the uphill control slot, and the going-down control slot according to individual are established for 
every migration machine between the base station and the migration machine, and a base station 
assigns two or more slots for data transmission within ITDMA frame according to the demand 
from a migration machine to each migration machine. When it is judged that transmitting queue 
length is transmitted to a base station in each migration machine, and a base station has data 
beyond the slot assigned from the transmitting queue length of said migration machine to the 
migration machine in the transmitting queue of a migration machine Requiring allocation of a new 
slot of a base station using a control line, a base station chooses the slot according to the 
demand as other migration machines from a non-assigned slot, and notifies the allocation result 
of said slot to a requiring agency migration machine by the control line. On the other hand, when 
the data transmission from a migration machine is not N frame continuation, the approach the 
migration machine and the base station without transmit data release the slot by which data 
transmission was not made independently is proposed. 
[0008] 

[Problem(s) to be Solved by the Invention] By the conventional adjustable slot allocation method. 
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in order to transmit data in the slot location where it was set in the super frame period, it cannot 
respond to traffic fluctuation immediately, but the technical problem that a transit delay 
increases occurs. Moreover, in fixing the sending-out slot location completely or changing 
dynamically, in order to carry out at any time (every N (>=1) frame) by the control channel, when 
an error occurs in a control channel, slot assignment cannot be changed but the technical 
problem that circuit use effectiveness gets worse also occurs. Furthermore, when assigning a 
slot dynamically, in order to notify assignment of a slot location, i.e., the slot number, at the time 
of modification, the technical problem that the traffic of a control channel increases also occurs. 
Moreover, when a control channel is not concerned with the existence of an error, but it assigns 
k consecutive times conversely and there is no demand, in order to release, when control 
information is mistaken, a migration machine also has the technical problem that a slot will be 
released, even if there is transmit data. Furthermore, when resending control of ARQ etc. is 
used, if an error is in the received data in a base station, resending will surely take place and the 
queue length of a transmission buffer will be extended. However, since there was time lag by 
increment demand of an actual quota slot, the technical problem that a transit delay occurred 
also occurred. 

[0009] It was made in order to cancel the above-mentioned technical problem, it corresponds to 
fluctuation traffic from a migration machine, and there is little delay, correspondence is quick, 
circuit use effectiveness is good, and this invention aims at acquiring the adjustable slot 
allocation approach of having stopped the traffic of a control channel. 
[0010] 

[Means for Solving the Problem] The TDMA adjustable slot allocation approach concerning this 
invention In the system which carries out data transmission by the time-sharing TDMA channel 
between a base station and two or more migration machines a migration machine It has a call 
origination transmitting means to add the quality information showing the rate and quality of data 
transmission to a base station, and to perform a call request. A base station It has immobilization 
and an ac|justable slot secured means to secure a predetermined fixed allocation slot and a 
predetermined acOustable allocation slot, into one frame. The number calculation step of fixed 
slots which computes the 1 st number of slots to which the minimum transmission speed is 
satisfied from the quality information in the call request from a migration machine, The number 
calculation step of adjustable slots which computes the 2nd [ which can be assigned ] number of 
slots which satisfies the quality information from a migration machine. The fixed-slot secured 
step which secures the number of slots computed at the number calculation step of fixed slots 
first to a fixed allocation slot. It has the adjustable slot secured step which secures the 
adjustable slot corresponding to the number of slots computed at the number calculation step of 
adjustable slots when the empty slot was in the adjustable slot. The data of the above- 
mentioned immobilization from the migration machine which notifies a secured result to a 
migration machine and is equivalent to it, and both adjustable slots were processed. 
[001 1] furthermore, the sum of the number of adjustable slots required as the step which will 
release a corresponding fixed allocation slot and will be made into an empty slot If a base station 
has a disconnect request from a migration machine by the quality information of a residual 
migration machine — present — when [ than the number of adjustable slots of business ] more, 
the step which reassigns the adjustable slot of a migration machine with a disconnect request 
was added. 

[0012] Furthermore, a base station is equipped with the allocation list which memorizes a 
migration machine with a call request corresponding to required quality information, and 
determined the adjustable slot of the migration machine which corresponds with reference to an 
allocation list in the adjustable slot secured step which secures the adjustable slot of a frame. 
[0013] A base station is replaced with the number calculation step of adjustable slots, and it has 
the number calculation step of Nakama adjustable slots which computes the 3rd number of slots 
corresponding to middle quality of the 1 st number of slots to which the minimum transmission 
speed is satisfied, and the 2nd number of slots with which are satisfied of quality information. 
Furthermore, an adjustable slot secured step When the empty slot was in the adjustable slot, the 
adjustable slot corresponding to the 3rd number of slots computed at the number calculation 
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step of Nakama adjustable slots was secured. 

[0014] Furthermore, the migration machine transmitted the slot addition demand to the base 
station, when the own amount of transmit data exceeded the predetermined value, and when the 
slot addition demand from a migration machine was received, a base station is re-calculated at 
the number calculation step of adjustable slots based on the information, and resecured the 
adjustable slot. 

[0015] Furthermore, the migration machine transmitted the information on the number of the 
present use adjustable slots on the occasion of the slot addition demand, and a base station is 
re-calculated at the number calculation step of adjustable slots based on the above-mentioned 
number information of the present use adjustable slots from a corresponding migration machine, 
and resecured the adjustable slot. 

[0016] Furthermore, the migration machine was equipped with a means to transmit the present 
amount of need transmit data, and when less [ when the base station supervised the present 
amount of need transmit data of each migration machine and the 1 st threshold was exceeded, 
the number of adjustable slots to the migration machine which exceeded the threshold at the 
number of adjustable slots secured step was made to increase, and ] than the 2nd threshold, it 
was made to decrease the number of adjustable slots to a migration machine. 
[0017] Furthermore, when decreasing the number of adjustable slots to a migration machine, the 
base station secured the number of adjustable slots until it received the release acknowledge 
signal from a migration machine. 

[0018] Furthermore, the adjustable slot over the migration machine which corresponds if it is 
made for a migration machine to suspend transmission by the adjustable slot when there is no 
transmit data, and it has the step which detects a base station being equipped with a means to 
detect the synchronization of the slot to which the transmit data from a migration machine is 
transmitted, and separating more than the count of continuation predetermined in this 
synchronization and it detects continuation step-out was made to release. 

[0019] Furthermore, the base station changed the 1st and the 2nd threshold which supervise the 
amount of need transmit data of a migration machine, when the step which measures the 
increment in this [ adjustable slot several percent ] over a specific migration machine and the 
count of reduction directions within predetermined time amount was prepared and the increment 
and the count of reduction directions became beyond the set point. 

[0020] Furthermore, when the base station was equipped with a means to receive the transmit 
data from a migration machine and to detect an error to slot correspondence and these errors 
more than a predetermined number were detected, it was made to increase the number of 
adjustable slots secured to a correspondence migration machine at an acUustable slot secured 
step. 
[0021] 

[Embodiment of the Invention] 

In gestalt 1. this invention of operation, the transmission demand from a migration machine is 
analyzed, it divides into the fixed slot for transmitting the minimum quality for transmission, and 
the adjustable slot added in order to transmit the desirable transmission quality, and fixed slots 
are not reduced during transmission in any situations, but an adjustable slot carries out increase 
and decrease of allocation according to the number of the demands from each migration 
machine, quality information, etc. Drawing 1 is drawing showing the example of the TDMA frame 
structure in this invention, and d rawing 2 is drawing showing the processing flow of the slot 
allocation to the migration machine concerned at the time of call origination from the migration 
machine in a base station. Drawin g 3 is drawing showing the processing flow about slot allocation 
modification for every frame in a base station, drawing 4 is drawing showing the processing flow 
of slot allocation modification at the time of the disconnect-request reception from the migration 
machine in a base station, and drawing 5 is drawing showing the example of the slot allocation 
situation in each frame. Hereafter, the example of the slot allocation approach in the base 
station of this invention is explained using drawing 1 - drawing 5 . The TDMA frame consists of a 
slot for vertical control channels, and a slot for user data as shown in drawing 1 . In addition, 
going up / partition from which it gets down does not have a user data slot, and it is dynamically 
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assigned to going up/going down in a base station. Moreover, it is common about the gestalt of 
each future operation, not to carry out until a call ends modification after allocation about a fixed 
slot. 

[0022] Next, the slot allocation approach at the time of the call origination from the migration 
machine in a base station is explained using drawing 2 . A migration machine performs a call 
request to a base station using an uphill control channel. A migration machine adds the quality 
information which a migration machine requires in that case, and is transmitted to a call-request 
message at it. quality information — the minimum — it is the information which shows a required 
transmission speed, average transmission, the maximum transmission speed, a permissible time 
delay, a waste ratio, etc. if a base station receives the. call request from a migration machine (the 
name of a step is omitted step SOI 01 and henceforth) — the quality information in the call 
origination message — seeing (S0102) — : immediately — a migration machine — a 
communication link — the minimum — the inside of the required number of slots (SOI 03), and 
one frame — max — the required number of slots is computed (SOI 04). 

[0023] the computed minimum — it judges whether the required number of slots (Ns) can be 
assigned from a part for the opening in one frame (SOI 06), and when it can assign, it assigns the 
migration machine concerned as a fixed allocation slot (SOI 08). When it cannot assign, the call 
origination from the migration machine serves as call loss (SOI 07). Moreover, a migration 
machine computes the number of the maximum slots (Nr) used by one frame from the maximum 
transmission speed of the quality information in the call origination message concerned (SOI 04). 
When the number of the maximum slots can assign by the empty slot of an adjustable slot, the 
slot of a Nr-Ns individual is assigned to (SOI 09) and its migration machine as a slot which can be 
allocation changed, moreover — the case where there is no slot of an individual allocation ** at 
the opening of an adjustable slot (Nr-Ns) — (S0109:No) and all vacant adjustable slots — as the 
slot of the migration machine which can be allocation changed — allocation **** (SO1 10). The 
slot number of a fixed allocation slot and the slot which can be allocation changed is notified to 
the migration machine which the slot number corresponding to the number of slots computed as 
mentioned above was set up, got down, and advanced the call request using the control channel 
(SO1 15). In addition, it is also possible to carry out sequential use of the slot which can be 
allocation changed with each migration machine each frame by the approach which notifies only 
the slot number of a fixed allocation slot to each migration machine, and is described below. 
[0024] How to perform use authorization of an adjustable allocation slot which provides the 
difference of demand quality and the minimum quality is explained to the migration machine with 
which the call request had a base station in each frame using drawing 3 . A base station 
<:omputes the sum total (sigmaNt) of the slot which can be allocation changed in each frame 
(S0202). Next, it chooses out of the timing table beforehand created based on the quality 
information of the call origination message from each migration machine, and the migration 
machine which must perform data transmission in maximum velocity in a certain frame is chosen 
first (S0203). And the number of slots (Nr) which is equal to the maximum transmission speed of 
the selected migration machine is computed (S0204). If smaller than the sum total Nx of the 
number of slots of a total displacement machine while a difference with the slot Ns which is 
equal to this Nr and minimum transmission speed is communicating which can be allocation 
changed, same processing will be performed for the slot for Nr individual to that migration 
machine also to the next migration machine of allocation (S0206) and an allocation list (S0208). 
On the other hand, if Nr is larger than Nx, Nx will be assigned to the migration machine 
concerned as a slot which can be allocation changed (S0209). Here, an allocation list is created 
at the time of a call receptionist, and each migration machine is registered according to quality 
information for every period which assigns the slot over each migration machine which can be 
allocation changed. For this reason, as shown in dra wing 5 , it transmits only by the fixed 
allocation slot and the use of the slot which can be allocation changed of a migration machine is 
usually attained in the frame registered into the allocation list. That is, only the number of the 
adjustable slots assigned for every migration machine may be changed when a frame moves. 
Moreover, you may make it investigate the demand quality of each migration machine in advance 
of allocation of an adjustable slot, although effectiveness worsens without having an allocation 
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list. 

[0025] Next, the slot release approach at the time of the call clear-down from the migration 
machine in a base station is explained using drawing 4 . A base station computes the sum totals 
Ny (= sigmaNr (i)) of the number of demand quality (it is equivalent to maximum transmission 
speed) slots of the migration machine under communication link including (S0301) and its 
migration machine, when the disconnect request from the migration machine in an uphill control 
channel is received (S0302). After releasing the slot Ns assigned as a fixed allocation slot to the 
migration machine which sent out the disconnect request (S0303), When the sum total Nx (= 
sigmaNt) of the number of slots which can be allocation changed, and the sum total Ny (the 
number of slots of the migration machine is both also included) of the number of demand quality 
slots are in agreement. (S0304:Yes), It considers that the slot as demand quality is assigned to 
all migration machines including the migration machine, and all the slots of the migration machine 
concerned that can be allocation changed are released (S0305). On the other hand, since the 
number of slots from (S0304:No, i.e., demand quality) and the number of the actually permitted 
adjustable slots are not in agreement when Ny and Nx are not in agreement, the slot as demand 
quality is not assigned to one of migration machines. Therefore, the number of slots which fulfills 
demand quality to migration machines other than the migration machine concerned, and the 
number of slots which fulfills demand quality are not securable. Then, when the number of slots 
which fulfills demand quality can be secured from an empty slot, the slot which is equal to 
(S0307:Yes) and demand quality is used as the slot which can be allocation changed (S0309). and 
even when insufficient to the number of slots in which an empty slot rivals demand quality, let 
(S0307:No(es)) and all the adjustable empty slots be the slots which can be allocation changed 
(S0308). In this case, all or a part of slot currently assigned to the migration machine concerned 
is not released, in the phase which the processing to an allocation **** slot ended to the 
migration machine concerned, the migration machine concerned is deleted from an allocation list 
(S0310), degree frame gets down, and a cutting receptionist is transmitted to the migration 
machine concerned by the control channel (S031 1). 

[0026] Here, when a migration machine gets down normally, a control channel cannot be received 
and the check of transmitting authorization cannot be performed, data transmission will be 
performed only using a fixed allocation slot. Moreover, in drawing 1 or drawing 5 of a gestalt of 
this operation, what kind of pattern is sufficient about the relative position within the allocation 
slot of a fixed allocation slot and the slot which can be allocation changed. Moreover, although 
the number of fixed allocation slots is the number of slots which guarantees the minimum quality, 
it is good also considering the slot more than the case where resending control of ARQ etc. is 
carried out. and the number of slots which wireless circuit quality is inferior, and guarantees the 
minimum quality when the transmission quality of a control channel is bad as fixed allocation. In 
being able to perform allocation modification only by giving only transmitting authorization with 
each frame to each migration machine according to the approach of the gestalt 1 operation 
mentioned above, it can respond to traffic fluctuation flexibly by changing the count of sending- 
out authorization according to traffic, and a transit delay can be mitigated. 
[0027] It was the approach of choosing a migration machine given [ allocation of an adjustable 
slot ] in an allocation list in order, and assigning from a head with the gestalt 1 of gestalt 2. 
implementation of operation. Here, how to assign an adjustable slot to a migration machine with a 
demand as impartially as possible is explained Drawing 6 is a processing flow Fig. in the gestalt 2 
of operation of the adjustable slot allocation approach of this invention, and shows the 
processing of slot allocation to the migration machine at the time of call origination from the 
migration machine in a base station. Drawin g 7 is drawing showing the example of a slot 
allocation situation [ in / for the processing flow Fig. about slot allocation modification for every 
frame in a base station / in drawing 8 / a certain frame ]. Hereafter, the slot allocation approach 
by the base station in the gestalt of this operation is explained using drawing 1 and drawing 5 - 
dr awin g 8 . 

[0028] First, the slot allocation processing to the migration machine at the time of the call 
origination in a base station becomes as it is shown in the following dr awin g 6 . By the uphill 
control channel, when the call origination receptionist from a migration machine is received, a 
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base station computes the number Nr of slots equivalent to (SOI 01), the number Ns of slots with 
which it is satisfied of the minimum quality from analysis (SOI 02) of the demand quality in a call 
origination message with the processing shown with the gestalt 1 of operation, and the maximum 
transmission speed (SOI 03, SOI 04), and calculates the difference Nt of Nr and Ns (SOI 05). It 
becomes call loss when Ns cannot assign from an empty slot (SOI 07). Next, the difference Nt of 
the number Nr of slots and the number Ns of fixed allocation slots with which the number of 
slots which can be allocation changed is equivalent to the maximum transmission speed of the 
migration machine concerned, The difference Nv of the number of slots and the number Ns of 
fixed allocation slots equivalent to the average transmission obtained from the quality 
information of the migration machine concerned. And a total of S (=sigmaNt-Nv) of the 
difference of Nt and Nv of the migration machine of others under communication link is 
calculated (S0402), and it sets up with the relation between this S and an empty slot No. When 
the difference of Nt and Nv of the migration machine concerned is smaller than a total of S of 
the difference of Nt and Nv of other migration machines, the number of slots of (S0403:Yes) and 
the migration machine concerned which can be allocation changed assigns the number Nv 
(however, it is equivalent to average transmission by Ns+Nv) of slots equivalent to average 
transmission (S0404). On the contrary, rather than S, when the difference of Nt-Nv is large, the 
slot of a Nt-S individual is assigned to (S0403:No) and the migration machine concerned as a 
slot which can be allocation changed (S0410). However, if No+S is larger than Nv or Nt when the 
number of allocations of the above-mentioned both sides is larger than an empty slot No. No (in 
the case of Nv) (S0408) or No+S (in the case of Nt-S) will be assigned, but (S0413) it becomes 
call loss when Nv is larger than S+No (SOI 07). The number of allocation slots for every migration 
machine is set up by the above. Here, since a fixed allocation slot is not changed, the slot 
location in each frame is specified (S0416). About the slot which can be allocation changed, it is 
also possible to create an allocation list so that the slot number may be specified, and the same 
slot may not be used with the same frame for every migration machine while [ slot ] can be 
allocation changed, and it is also possible to set up only the number of slots by the approach of 
drawing 6 , and to determine the sending-out slot number for every frame by the following 
approaches. 

[0029] Next, the acijustable slot allocation approach for the migration machine in each frame is 
explained using drawing 7 . Whenever a base station changes a frame, it computes the sum total 
Nx (=sigmaNt) of the number of slots which can be allocation changed (S0202), and it chooses 
the migration machine of a transmitting schedule from an allocation list with the frame 
concerned (S0501). When two or more migration machines are chosen, sum total (when two or 
more migration machines are chosen) sigmaNr of the demand quality Nr (the number of slots 
equivalent to the maximum transmission speed) of the selected migration machine is computed 
(S0502). When the sum total of the difference Nt with this demand quality Nr and Ns is larger 
than Nx, (S0503:No), The allocation [ choosing one migration machine from an allocation list, and 
using the number of slots (Nxx (Nr/sigma Nr)) which the demand quality of the migration 
machine concerned to sum total sigmaNr of the whole demand quality is comparatively alike, and 
matches as the slot which can be allocation changed ] (S0505) to the migration machine 
concerned It gets down and the slot number for Nxx (Nr/sigma Nr) individual is notified by the 
control channel (S0211). One by one. a migration machine is chosen from an allocation list 
(S0501), and the slot which can be allocation changed is set up by same count. On the other 
hand, when Nx is larger than sigmaNt, the slot which is equivalent to demand quality to all the 
migration machines in an allocation list with (S0503:Yes) and the frame concerned is assigned 
(S0206), it gets down and a control channel reports the slot number (S021 1). the migration 
machine set up so that the slot near demand quality may transmit to the migration machine near 
the head of an allocation list with the same frame by the allocation list by the gestalt of this 
operation of allocation **** if the approach shown with the gestalt 1 of operation is used as 
shown in drawin g 8 — receiving — the ratio of demand quality — responding — a slot — 
allocation Moreover, although set up with the gestalt of this operation by the ratio to the 

sum of all the demand quality of the migration machine under communication link, the number of 
slots which can be allocation changed may be set up in the demand quality of each migration 
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machine to the sum of the demand quality of a migration machine which transmits with the same 
frame by the allocation list. Moreover, another mean value Nz of Nr and Ns is set up, and it is 
good also as Nt=Nz-Ns. 

[0030] According to the slot allocation from a base station, a migration machine performs data 
transmission in the slot as which each TDMA frame was specified. In drawing_5 , the slot 
allocation situation in each frame of a specific migration machine is shown. With the gestalt of 
this operation, a super frame structure is not taken, but each TDMA frame gets down, and a 
base station notifies the operating slot number to a migration machine in a control channel as 
shown in drawin g 5 . A base station opts for allocation of the slot which can be allocation 
changed in each TDMA frame by the above-mentioned approach, and a mobile station performs 
data transmission by the slot which got down and was specified by the control channel. For this 
reason, according to timing table sequence, each other's slot will be accommodated to each 
nrilgration machine in each TDMA frame. Moreover, based on a traffic pattern, i.e.. the demand 
quality, the minimum quality or average transmission, a permission transit delay, etc. from each 
migration machine, the number of allocation slots and an allocation TDMA frame period can set 
up accommodation of the slot freely for every migration machine, and it is not fixed per super 
frame like the conventional example. That is, it does not become allocation spacing depending on 
a super frame period. As for the migration machine B, in the migration machine A. in drawing 5 . 
allocation of the slot which can be allocation changed has appeared per 5TDMA frame to the slot 
which can be allocation changed appearing at intervals of an about 3 TDMA frame. Moreover, 
accommodation of a slot with other migration machines can also be made dynamic. Although a 
base station needs to generate the timing table (transmitting authorization table) which gives 
transmitting authorization here so that two or more migration machines with the same frame may 
not transmit in the slot currently shared Grouping of the migration machine to which the same 
slot is not assigned can be carried out, and the approach of specifying the group in whom the 
migration machine which has the longest queue in origin is contained in the transmission buffer 
queue length from a migration machine as a transmitting authorization migration machine group 
in the frame concerned can also be used. According to this approach, since the same slot can be 
shared with two or more migration machines, improvement in circuit use effectiveness can be 
aimed at. 

[0031] Even if the gestalt 3. base station of operation assigns an adjustable slot based on the 
original call request of a migration machine, when time amount passes by the amount of the real 
transmission data from a migration machine, and the migration number of machines which shares 
a frame, the stagnation amount of data may increase depending on a migration machine. One of 
the square [ this ] method of this is explained. Draw ing 9 is the processing flow Fig, showing the 
example of the adjustable slot allocation approach for every frame by the base station in the 
gestalt 3 of operation of this invention. Drawin g 10 is a sequence diagram between the migration 
machine-base stations which show the sequence of slot reassignment. Hereafter, the slot 
allocation approach in the gestalt 3 of operation of this invention is explained using drawing 1 
and drawing 9 - drawing 10 . 

[0032] When the data which there are few slots which can be allocation changed and cannot be 
transmitted pile up, each mobile station goes up like drawing 10 . and transmits a new allocation 
demand using a control channel. A base station performs re-calculation of the number of 
allocation modification slots to the migration machine which received the demand based on the 
new allocation demand which received by the same processing as the time of a call setup and 
call clear-down. For example, there is much going-up traffic by which the migration machine is 
transmitted to a base station in the phase which sent out the call setup demand, and if only the 
number of slots equivalent to the minimum quality or average transmission is assigned to the 
migration machine, the migration machine concerned can require reassignment of the slot near 
demand quality by new allocation demand. 

[0033] Drawin g 9 explains the slot reassignment processing in a base station. First, a migration 
machine transmits a slot change request to a base station. Quality information, the number of 
slots newly assigned now. or the number of the maximum slots by which transmitting 
authorization was carried out until now is added to this message. If there is this information, a 
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base station can know a former value immediately and will follow it as the guide at the time of 
being an improvement. A base station computes demand quality (the number of slots equivalent 
to the maximum transmission speed) from quality information like the time of call originationp and 
calculates the difference Nz with the current number of allocation slots. The number of slots is 
changed by the same processing (S0404-S0416) as the gestalt 2 publication of the operation of 
this Nz to origin. 

[0034] In the gestalt of this operation, when it gets down and control data cannot receive 
normally, a migration machine cannot perform modification of an allocation slot, and it does not 
change an allocation slot until it receives the acknowledge signal from an applicable migration 
machine also in a base station. 

[0035] While being able to change the number of slots set up at the time of call origination based 
on the demand from a migration machine according to this approach, the imitation nature to the 
traffic fluctuation by sending-out authorization can also improve, and mitigation of a transit delay 
and improvement in circuit use effectiveness can plan. 

[0036] Unlike the gestalt 1 of previous operation thru/or 3. with the gestalt of gestalt 4. book 
implementation of operation, delivery and a base station explain [ considerable information ] 
allocation ****** for an adjustable slot to the traffic fluctuation per unit time amount based on 
such information from each migration machine. Drawing 1 1 is the processing flow Fig. showing 
the adjustable slot allocation approach in the gestalt 4 of operation of this invention. Drawing 12 
is a sequence diagram between the migration machine-base stations at the time of performing 
slot reassignment. Hereafter, the slot allocation approach in the gestalt of this operation is 
explained using drawing 1 and drawing 1 1 - drawing 12 . 

[0037] Each migration machine measures the queue length of a transmission buffer in a frame 
unit or convention frame number. The amount of traffic inputted between this frame is added to 
the transmitting queue length immediately after uphill control signal transmission <x), and the 
going-up control channel of the following frame reports the transmitting queue length (x) which 
subtracted the traffic which is equal to the number of slots assigned to the migration machine 
concerned to a base station as shown in drawing 1 1 . In a base station, based on the transmitting 
queue length report from each migration machine, transmitting queue length chooses the 
migration machine which is over a threshold (Xi), and increases the number of slots of the 
migration machine which can be allocation changed. Next, queue length chooses the migration 
machine which is less than the threshold (Xd), and chooses the release schedule slot of the 
migration machine. The frame (or frame of one more frame after) concerned gets down, and 
release of a slot and allocation are performed using a control channel. Allocation modification is 
ended when the acknowledge signal from all migration machines is received. In addition, the 
ACK/NACK signal from a migration machine may be multiplexed into a user data slot. Moreover, 
the slot concerned is not changed into a release condition until a release acknowledge signal is 
received from a migration machine, when releasing a slot. That is, it does not carry out assigning 
the slot concerned to other migration machines in front of a release condition. This is the same 
treatment also when managing with the number of slots. 

[0038] Next, the increase and decrease of processing of the number of allocation slots in a base 
station are explained using drawing 1 1 . A base station receives a report of the transmitting 
queue length from each migration machine using an uphill control channel (S0701). When the 
transmitting queue length of each migration machine is over the threshold (Xi). the number Nzp 
of slots corresponding to the increment (x-Xi) of transmitting queue length is computed (S0703). 
and it adds to the number of slots of the migration machine which can be allocation changed 
(S0704). An allocation slot location is notified to the migration machine henceforth by the same 
processing (S0404-S041 5) as the notice of a transmitting slot to the migration machine in each 
frame shown with the gestalt 2 of operation (S0708). Moreover, when transmitting queue length 
is below a threshold (Xd), the number Nzm of slots corresponding to the decrement (Xd-x) of 
transmitting queue die length is computed (S0706), and it subtracts from the number of slots of 
the migration machine which can be allocation changed. In addition, when the slot number is 
notified to the migration machine as a slot which can be allocation changed at the time of a call 
setup, the slot number chooses and (S0707) gets down from a release slot to descending in the 
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assigned slot, and a base station is notified to the migration machine in a control channel 
{S0708). Moreover, when the approach of reporting the slot used to a migration machine in each 
frame is adopted, the number of slots to the migration machine which can be allocation changed 
is changed. In this case, in making it increase and decreasing the processing at the time of a call 
receptionist, it uses the processing at the time of call clear-down. 

[0039] According to this approach, it is possible to make the number of allocation slots fluctuate 
corresponding to the transmitting queue of a migration machine, and since it follows in footsteps 
of a transmitting queue by the time delay for which it depended on the transmitting queue report 
period from the migration machine and the number of allocation slots can be changed, slot 
allocation which conformed with the traffic of each migration machine can be performed. 
[0040] Gestalt 5. draw ing 1 3 of operation is the sequence diagram showing slot release of the 
adjustable slot allocation approach in the gestalt 5 of operation of this invention, and drawing 14 
is the flow Fig. of slot release processing of the adjustable slot allocation approach. Hereafter, 
the adjustable slot allocation approach in the gestalt of this operation is explained using drawing 
1 and drawing 1 3 -14. 

[0041] the conventional example also explained — as — a base station — setting — received 
data — receiving — N time continuation — reception — being unidentified (NAK) — if it 
transmits, an allocation slot is releasable, but a migration machine carries out N time continuous 
transmission, and an allocation slot will be released also when a base station fails in the data 
reception by the error of the wireless section etc. by N time continuation. Here, as shown in 
draMrisJ 3 . a migration machine suspends transmission by the slot which can be allocation 
changed in case there is no transmit data (accepting it #3 in drawing 13 ). If it carries out like 
this, since a base station cannot take the synchronization of the slot concerned, a 
synchronization serves as a gap. and a different index from the error by ORG can be obtained. 
For example, the slot to which the base station carried out continuation N time observation of 
step-out transmits the notice which the next frame of the frame which started step-out [ of eye 
N time ] gets down, and releases the slot in the frame concerned which can be allocation 
changed in a control channel to the migration machine concerned. This approach can be used for 
all the approaches of setting up the transmitting slot of immobilization to a migration machine 
beforehand. Moreover, it is applicable to the notice in the case of the approach of reporting a 
transmitting slot in each frame, in the case of selection of the slot location (number) 
corresponding to the number of transmitting slots (the gestalten 1-4 of operation the number of 
slots which can be allocation changed). 

[0042] The slot release processing by step-out [ in a base station ] is explained using drawing 
14 . The transmitting queue length report from a migration machine is investigated (S0801), and 
transmitting queue length (Lq) performs (S0802:No) and the following processings, in being 
shorter than a threshold (Xp). First, a synchronization memorizes the slot number which caused 
the gap (S0805). and a base station inspects the condition in the front frame of the slot 
concerned. In a step-out case, a synchronization counts up the count of a gap (AS) also for the 
condition in a front frame (S0808). In addition, the conditions and the counts of step-out in a 
front frame other than the slot concerned are reset (S0806). When the count of step-out is 
larger than a threshold N, the number of slots which can be allocation changed is decreased by 
the number of slots concerned (S0809). However, since it is considered aggravation of wireless 
circuit quality when the transmitting queue length Lq is longer than a threshold Xp and, as for a 
synchronization, a gap occurs frequently, modification of the number of slots which can be 
allocation changed is not carried out (S0804). According to this approach, a migration machine 
does not perform any transmission by the slot concerned, when there is no transmit data (an idle 
signal is not transmitted, either), but it drops transmitting power. In this way. as for a base 
station, the slot concerned of the frame concerned is known by that it became step-out and 
there was no transmission from the migration machine. Therefore, a slot without transmit data is 
releasable from the allocation slot of the migration machine over a multiple frame. Moreover, if 
there is no transmit data from a migration machine even when release of the slot which can be 
allocation changed cannot be carried out, since control information has been mistaken on the 
way. a base station will release a slot autonomously and will be raised in circuit use 
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[0043] Gestalt 6. drawing 15 of operation is the sequence diagram showing how to make a slot 
allocation change auxiliary based on the queue length of the transmission buffer in the example 6 
of this invention, and drawing 16 is the slot allocation modification processing flow Fig. Hereafter, 
the slot allocation modification approach in the gestalt of this operation is explained using 
drawing 1 and drawing 15 -1 6. 

[0044] A base station receives the transmitting queue length (x) from a migration machine to 
each frame thru/or every convention frame number (it is 1 time to n frames), as shown in 
dr awing 1 5 . With the gestalt 4 of operation, the base station explained the increase and 
decrease of an approach of the number of slots to a migration machine which can be allocation 
changed based on the transmitting queue length which received. By the approach of the gestalt 
4 this operation, if the relation of two thresholds (Xi, Xd) is Xd<x<Xi, modification of slot 
allocation will not be performed. However, when fluctuation of the input traffic to the 
transmitting queue in a migration machine is large (i.e., when [ the case where the difference of a 
peak bit rate and an average bit rate is large, and when burst nature is strong input traffic ]), 
allocation modification will take place frequently. If it does so, a data ****** condition is 
changed and made the condition that there is no transmit data, and a transmission buffer, and a 
quality of service may be unable to be protected. Moreover, also when a base station cannot 
choose a suitable threshold, it will be in the same condition. Furthermore, if modification of the 
number of allocation modification slots to a migration machine is increased frequently, fluctuation 
of the number of allocation slots to the load and other migration machines of a base station will 
become large. With the gestalt of this operation, in order to cope with these situations, a base 
station measures the count of allocation modification generated between the unit time amount T 
of each specific migration machine, extends spacing of the threshold for transmitting queue 
length of the migration machine with which the count of allocation modification became more 
than N time (Xi, Xd), and decreases allocation modification frequency. 

[0045] This allocation modification frequency suitableHzed processing is explained using drawing 
16 . A base station checks the timer which it has for every migration (S0901) machine, when a 
transmitting queue length report is received from a migration machine (S0902). An increment or 
reduction of the number of slots which can be allocation changed is carried out to the migration 
machine by the approach which showed whether transmitting queue length would be in 
thresholds Xd and Xi (Xd<Lq<Xi) when the timer is working with the gestalt 4 of operation when 
it inspected (S0905) and was out of a threshold, and a count counter value is added (S0906). 
Moreover, when the timer is not working, a timer is worked (S0903), and a counter value is reset 
(S0904). Next, when a counter value comes during timer operation more than N. in order to mean 
that there had been allocation modification of N time within T hours, Thresholds Xd and Xi are 
changed to Xd=Xd-am and Xi=Xi+an, respectively (S0908). The width of face of the value with 
which transmitting queue length is permitted can be made to be able to increase (S0908), and 
the modification frequency of the number of slots itself which can be allocation changed can be 
decreased as a result (S0909) which resets a receiving timer. According to this approach, since 
the frequency of the count of allocation modification can be reduced, the inclination to approach 
peak traffic also to a call with an intense traffic fluctuation period is taken, and data transmission 
can make a transit delay there be nothing. Furthermore, since the threshold for allocation 
modification is decided for every call, processing can be mounted, without also performing 
rationalization of a threshold dynamically and establishing a special case like a setup of the 
threshold for the high traffic of burst nature. 

[0046] Gestalt 7. drawing 17 of operation is a sequence diagram which makes a slot allocation 
change using the resending demand of ARQ in the gestalt 7 of operation of this invention, and 
drawing 18 is the flow Fig. showing the slot allocation modification processing. Hereafter, the 
adjustable slot allocation approach in the gestalt of this operation is explained using drawing 17 
and dr awing 18 . 

[0047] The sequence diagram shown in drawing 17 in case ARQ is carried out between the base 
station and the mobile station shows signs that the error occurred to the data of No.2, and 3 and 
5, among the data (1-6) sent out from the migration machine. If an error is in received data when 
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ARQ is carried out, the data in the frame concerned at least have collected on the transmission 
buffer in the transmitting side (migration machine) for resending. So, in a base station side, the 
number of allocation slots can be quickly increased by reducing the threshold for transmitting- 
side queue length (Xd) based on the number of resending data computed from the data for a 
resending demand (sequence number etc.). 

[0048] Allocation slot modification processing in the base station which is carrying out resending 
control (for example, ARQ) is explained using draw in g 18 . If a base station receives the slot from 
a migration machine (SI 001), CRC (Cyclic Redundacy Check) given to each slot will be 
calculated (S1002), and the existence of the error in the slot concerned will be inspected 
(SI 003). However, although the conditions to which CRC is given per slot have indicated in 
drawin g 1 8 , CRC may be given per data unit within a slot When an error is detected by the 
receiving slot, the slot number with which the error was detected is memorized (SI 005), and the 
number of slots with an error (m) is computed (SI 006). Here, only a decreases Xi to which m 
makes the slot of a corresponding mobile station which can be allocation changed increase when 
larger than a threshold (aO) (SI 008). (the gestalten 3 and 4 of operation described) Thus, if Xi is 
decreased, increment processing of the number of slots which can be allocation changed will 
progress promptly to the increment in the queue length (x) of the migration machine in the 
transmitting queue length report from the following migration machine. According to this 
approach, since the queue length of the transmission buffer for resending is extended, an 
allocation slot increases to increase of the queue length of a migration machine for a short time, 
and the transmitting delay by resending can be mitigated. 
[0049] 

[Effect of the Invention] As mentioned above, according to the approach of this invention, there 
is the following effectiveness. Since the fixed slot corresponding to the minimum transmission 
speed from a migration machine is assigned, each migration machine is effective in conforming 
for every frame, being able to perform transmission of demand quality, and circuit efficiency 
improving, when it is effective in a required communication link being securable and further 
generous. 

[0050] Furthermore, since it was made to reassign when the opening was made into the 
adjustable slot by cutting, there is effectiveness which conforms to fluctuation of traffic and can 
improve transmission speed. 

[0051] Furthermore, since an allocation list is used, there is effectiveness which can perform 
allocation of an adjustable slot quickly. 

[0052] Furthermore, since middle quality was taken into consideration on the occasion of 
reservation of an adjustable slot, it is effective in the ability of each migration machine which is 
transmitting to secure an adjustable slot equally according to the demand quality. 
[0053] Furthermore, since the adjustable slot was re^secured by the recurrence call demand, it 
is effective in conforming to change of a situation and being able to change transmission speed. 
[0054] furthermore — from a migration machine — present — business — since the number of 
slots was also reported, it is effective in the reevaluation time amount in a base station being 
shortened, and readiness improving. 

[0055] Furthermore, since each migration machine reported the information corresponding to the 
amount of present transmit data to be transmitted, it is effective in the ability to perform a setup 
of a fine transmission speed on time. 

[0056] Furthermore, since reception of a release acknowledge signal does not release an 
adjustable slot, it has the effectiveness which prevents unprepared line disconnection. 
[0057] Furthermore, since the cause of step-out and others was distinguished, in step-out. in 
case there are no transmission data, there is effectiveness whose deployment passes an 
adjustable slot to others and is possible. 

[0058] Furthermore, since the count of increase and decrease of directions of the adjustable slot 
to a migration machine is supervised, it is effective in stopping the transmission speed of a 
corresponding migration machine appropriately, and reducing the amount of traffic of a control 
line, and raising the use effectiveness of a circuit. 

[0059] Furthermore, since the amount of errors of the data from a migration machine is detected 
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and it was made for a migration machine to be resent to make an adjustable slot increase, the 
migration machine with an error is effective in the ability to shorten a transmission time. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the adjustable allocation approach of a TDMA 
slot for the migration machine in each base station in the radio communications system which 
transmits an ATM eel using a TDMA (Time Division Multiple Access) method. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] There are a fixed allocation method and an adjustable allocation 
method in the approach for each migration machine in the radio communications system using a 
TDMA method to assign a TDMA slot. In the digital cordless telephone represented by 
conventional digital cellular phone / land mobile radiotelephone system using a TDMA method, 
and conventional PHS (Personal Handyphone System), the above-mentioned fixed allocation 
approach which assigns a fixed number of specific TDMA slots fixed to each migration machine 
is taken. On the other hand, in next-generation cellular phone / land mobile radiotelephone 
system, in order to transmit the traffic which needs to be transmitting the ATM eel and the 
packet, consequently changes from adjustment with the broadband communication network 
represented by B-ISDN dynamically, it is made to correspond not only to the transmission 
quality of an allocation slot but to the traffic from which it changes for every migration machine, 
and the adjustable slot allocation which changes dynamically the above-mentioned allocation slot 
over a migration machine is needed. 

[0003] By the conventional adjustable slot allocation approach, to the call of a connection mode, 
the specific slot in 1TDMA frame is assigned for every fixed/or specific frame number based on 
the demand from a migration machine in each TDMA frame, and there is a method which assigns 
the slot after the slot assigned to the call of a connection mode for every 1TDMA frame to the 
call of a connectionless mode. The adjustable slot allocation approach is shown in JP,9-1 8435,A. 
Below, the conventional approach is explained, referring to drawin g 19 and 20. 
[0004] Drawing 1 9 is drawing showing the TDMA frame structure in the 1 st conventional 
example. One frame is a fixed length and consists of two or more slots (slot of X individual). It is 
an as opposed to [ get down, are a circuit (Down Link) and ] base station from migration machine 
in the second half going-up circuit (Up Link) to the migration machine from a base station the 
first half of a frame. It is the going-down control slot group used in order for a **** to get down 
and to transmit the control information over each migration machine from a base station the first 
half of a circuit, and consists of slots of Sc individual. It gets down, and the ATM eel 
transmission important point over a migration machine gets down from a base station, and it is a 
data slot group and consists of slots of Su individual the second half of a circuit. Moreover, it is 
a going-up circuit to the base station from a migration machine, and the head of the going-up 
circuit concerned is a slot group for random access used in order to transmit the control data to 
a base station from a migration machine, and consists of fixed-length slots of Tr individual the 
second half of an above-mentioned frame. Moreover, the slot group following the slot group for 
random access is an object for abbey rubble bit rates (ABR), and is constituted by the slot of Ta 
individual. The slot group following the slot group for ABR is an object for variable bit rates 
(VBR), and is constituted by the slot of Tv individual. There is a slot group for fixed rates (CBR) 
in the last of an above-mentioned frame, and it is constituted by the slot of Tc individual. 
Although all the slots X in a frame are fixed and the sum total of Sc, Su, Tr, Ta, Tv, and Tc 
always serves as X, the number Sc, Su, Tr, Ta, Tv, and Tc of each slot groups is changed by the 
control section of a base station with each frame according to traffic. Furthermore, the super 
frame which consists of two or more frames is also formed. Drawing 19 shows the condition of 
having formed 1 super frame with 4TDMA frame. 
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[0005] Drawing 20 is an adjustable slot allocation processing flow Fig. in this 1st conventional 
example. Slot allocation actuation is explained using drawing 20 . In the above-mentioned base 
station control-section slot allocation section, the value of So and Su is computed from the 
transmit data in a base station. Tc is deduced fixed at the time of the call receptionist from a 
migration machine, and Tr is set up with a fixed value. Moreover, as for the value of Tv, a peak 
rate is assigned to a fixed rate and ideal target not within one frame but within a super frame 
using the UPC (User Parameter Contorl) value at the time of a call receptionist. However, in 
each frame, a slot is not assigned fixed for every VBR call, but assignment of a slot is first 
accommodated between each VBR call, and it is fixed with subsequent super frames. In drawing 
19 , the migration machine A and the migration machine B show the condition that slot allocation 
is accommodated to each other in each TDMA frame, and the condition that the slot is being 
fixed per super frame. That is. if it sees per each TDMA frame in a super frame, in each TDMA 
frame, the slot is assigned to adjustable so that the migration machine A and the migration 
machine B may guarantee the quality specified with the value by UPC so that the same slot of 
each other might not be assigned. On the other hand, the migration machine A and the slot 
allocation location to the migration machine B are immobilization, and the same slot is repeatedly 
assigned to a super frame unit per super frame. Finally, the value to which Ta lengthened the 
sum total of Sc. Su, Tr, Tv, and Tc from X is set up. Adjustable slot assignment is realized by 
updating once the slot location corresponding to So, Su. Tr. Ta, Tv. and Tc which were set up 
per frame as above to each frame thru/or several frames, and reporting it to each migration 
machine. In addition, about an above-mentioned ABR call, the slot of Ta individual is assigned to 
the migration machine demanded by the going-up control channel of each frame per frame. 
[0006] Moreover, by the conventional adjustable slot allocation, the approach in consideration of 
the error of the wireless section is also taken into consideration, for example, it is shown in the 
Institute of Electronics, Information and Communication Engineers communication link society 
convention B-311 "examination of a centralized-control mold dynamic band quota method 
suitable for Wireless ATM" in 1996. Below, the 2nd conventional approach is explained, referring 
to drawing 21 . 

[0007] Drawing 21 is a sequence diagram about the slot release by the adjustable slot allocation 
method in the 2nd conventional example in the wireless ATM communication system which used 
the TDMA method. By the wireless access method with which the TDMA method was used for 
the wireless ATM communication system using this sequence between a base station and one or 
more migration machines, it is the system which can transmit an ATM eel, the control line, i.e., 
the uphill control slot, and the going-down control slot according to individual are established for 
every migration machine between the base station and the migration machine, and a base station 
assigns two or more slots for data transmission within 1TDMA frame according to the demand 
from a migration machine to each migration machine. When it is judged that transmitting queue 
length is transmitted to a base station in each migration machine, and a base station has data 
beyond the slot assigned from the transmitting queue length of said migration machine to the 
migration machine in the transmitting queue of a migration machine Requiring allocation of a new 
slot of a base station using a control line, a base station chooses the slot according to the 
demand as other migration machines from a non-assigned slot, and notifies the allocation result 
of said slot to a requiring agency migration machine by the control line. On the other hand, when 
the data transmission from a migration machine is not N frame continuation, the approach the 
migration machine and the base station without transmit data release the slot by which data 
transmission was not made independently is proposed. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As mentioned above, according to the approach of this invention, there 
is the following effectiveness. Since the fixed slot corresponding to the minimum transmission 
speed from a migration machine is assigned, each migration machine is effectiye in conforming 
for every frame, being able to perform transmission of demand quality, and circuit efficiency 
improving, when it is effective in a required communication link being securable and further 
generous. 

[0050] Furthermore, since it was made to reassign when the opening was made into the 
adjustable slot by cutting, there is effectiveness which conforms to fluctuation of traffic and can 
improve transmission speed. 

[0051] Furthermore, since an allocation list is used, there is effectiveness which can perform 
allocation of an ac(justable slot quickly. 

[0052] Furthermore, since middle quality was taken into consideration on the occasion of 
reservation of an adjustable slot, it is effective in the ability of each migration machine which is 
transmitting to secure an adjustable slot equally according to the demand quality. 
[0053] Furthermore, since the adjustable slot was re-secured by the recurrence call demand, it 
is effective in conforming to change of a situation and being able to change transmission speed. 
[0054] furthermore — from a migration machine — present — business — since the number of 
slots was also reported, it is effective in the reevaluation time amount in a base station being 
shortened, and readiness improving. 

[0055] Furthermore, since each migration machine reported the information corresponding to the 
amount of present transmit data to be transmitted, it is effective in the ability to perform a setup 
of a fine transmission speed on time. 

[0056] Furthermore, since reception of a release acknowledge signal does not release an 
adjustable slot, it has the effectiveness which prevents unprepared line disconnection. 
[0057] Furthermore, since the cause of step-out and others was distinguished, in step-out, in 
case there are no transmission data, there is effectiveness whose deployment passes an 
adjustable slot to others and is possible. 

[0058] Furthermore, since the count of increase and decrease of directions of the adjustable slot 
to a migration machine is supervised, it is effective in stopping the transmission speed of a 
corresponding migration machine appropriately, and reducing the amount of traffic of a control 
line, and raising the use effectiveness of a circuit. 

[0059] Furthermore, since the amount of errors of the data from a migration machine is detected 
and it was made for a migration machine to be resent to make an adjustable slot increase, the 
migration machine with an error is effective in the ability to shorten a transmission time. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] By the conventional adjustable slot allocation method, 
in order to transmit data in the slot location where it was set in the super frame period, it cannot 
respond to traffic fluctuation immediately, but the technical problem that a transit delay 
increases occurs. Moreover, in fixing the sending-out slot location completely or changing 
dynamically, in order to carry out at any time (every N (>=1) frame) by the control channel, when 
an error occurs in a control channel, slot assignment cannot be changed but the technical 
problem that circuit use effectiveness gets worse also occurs. Furthermore, when assigning a 
slot dynamically, in order to notify assignment of a slot location, i.e., the slot number, at the time 
of modification, the technical problem that the traffic of a control channel increases also occurs. 
Moreover, when a control channel is not concerned with the existence of an error, but it assigns 
k consecutive times conversely and there is no demand, in order to release, when control 
information is mistaken, a migration machine also has the technical problem that a slot will be 
released, even if there is transmit data. Furthermore, when resending control of ARQ etc. is 
used, if an error is in the received data in a base station, resending will surely take place and the 
queue length of a transmission buffer will be extended. However, since there was time lag by 
increment demand of an actual quota slot, the technical problem that a transit delay occurred 
also occurred. 

[0009] It was made in order to cancel the above-mentioned technical problem, it corresponds to 
fluctuation traffic from a migration machine, and there is little delay, correspondence is quick, 
circuit use effectiveness is good, and this invention aims at acquiring the adjustable slot 
allocation approach of having stopped the traffic of a control channel. 
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MEANS 

[Means for Solving the Problem] The TDMA adjustable slot allocation approach concerning this 
invention In the system which carries out data transmission by the time-sharing TDMA channel 
between a base station and two or more migration machines a migration machine It has a call 
origination transmitting means to add the quality information showing the rate and quality of data 
transmission to a base station, and to perform a call request. A base station It has immobilization 
and an adjustable slot secured means to secure a predetermined fixed allocation slot and a 
predetermined adjustable allocation slot, into one frame. The number calculation step of fixed 
slots which computes the 1st number of slots to which the minimum transmission speed is 
satisfied from the quality information in the call request from a migration machine, The number 
calculation step of adjustable slots which computes the 2ncl [ which can be assigned ] number of 
slots which satisfies the quality information from a migration machine, The fixed-slot secured 
step which secures the number of slots computed at the number calculation step of fixed slots 
first to a fixed allocation slot. It has the adjustable slot secured step which secures the 
adjustable slot corresponding to the number of slots computed at the number calculation step of 
adjustable slots when the empty slot was in the adjustable slot. The data of the above- 
mentioned immobilization from the migration machine which notifies a secured result to a 
migration machine and is equivalent to it, and both adjustable slots were processed. 
[0011] furthermore, the sum of the number of adjustable slots required as the step which will 
release a corresponding fixed allocation slot and will be made into an empty slot if a base station 
has a disconnect request from a migration machine by the quality information of a residual 
migration machine — present — when [ than the number of adjustable slots of business ] more, 
the step which reassigns the adjustable slot of a migration machine with a disconnect request 
was added. 

[0012] Furthermore, a base station is equipped with the allocation list which memorizes a 
migration machine with a call request corresponding to required quality information, and 
determined the adjustable slot of the migration machine which corresponds with reference to an 
allocation list in the adjustable slot secured step which secures the adjustable slot of a frame. 
[0013] A base station is replaced with the number calculation step of adjustable slots, and it has 
the number calculation step of Nakama adjustable slots which computes the 3rd number of slots 
corresponding to middle quality of the 1st number of slots to which the minimum transmission 
speed is satisfied, and the 2nd number of slots with which are satisfied of quality information. 
Furthermore, an adjustable slot secured step When the empty slot was in the adjustable slot, the 
adjustable slot corresponding to the 3rd number of slots computed at the number calculation 
step of Nakama adjustable slots was secured. 

[0014] Furthermore, the migration machine transmitted the slot addition demand to the base 
station, when the own amount of transmit data exceeded the predetermined value, and when the 
slot addition demand from a migration machine was received, a base station is re^calculated at 
the number calculation step of adjustable slots based on the information, and resecured the 
adjustable slot 

[0015] Furthermore, the migration machine transmitted the information on the number of the 
present use adjustable slots on the occasion of the slot addition demand, and a base station is 
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re-calculated at the number calculation step of adjustable slots based on the above-mentioned 
number information of the present use adjustable slots from a corresponding migration machine, 
and resecured the adjustable slot. 

[0016] Furthermore, the migration machine was equipped with a means to transmit the present 
amount of need transmit data, and when less [ when the base station supervised the present 
amount of need transmit data of each migration machine and the 1st threshold was exceeded, 
the number of adjustable slots to the migration machine which exceeded the threshold at the 
number of adjustable slots secured step was made to increase, and ] than the 2nd threshold, it 
was made to decrease the number of adjustable slots to a migration machine. 
[0017] Furthermore, when decreasing the number of adjustable slots to a migration machine, the 
base station secured the number of adjustable slots until it received the release acknowledge 
signal from a migration machine. 

[0018] Furthermore, the adjustable slot over the migration machine which corresponds if it is 
made for a migration machine to suspend transmission by the adjustable slot when there is no 
transmit data, and it has the step which detects a base station being equipped with a means to 
detect the synchronization of the slot to which the transmit data from a migration machine is 
transmitted, and separating more than the count of continuation predetermined in this 
synchronization and it detects continuation step-out was made to release. 

[0019] Furthermore, the base station changed the 1st and the 2nd threshold which supervise the 
amount of need transmit data of a migration machine, when the step which measures the 
increment in this [ adjustable slot several percent ] over a specific migration machine and the 
count of reduction directions within predetermined time amount was prepared and the increment 
and the count of reduction directions became beyond the set point. 

[0020] Furthermore, when the base station was equipped with a means to receive the transmit 
data from a migration machine and to detect an error to slot correspondence and these errors 
more than a predetermined number were detected, it was made to increase the number of 
aciiustable slots secured to a correspondence migration machine at an adjustable slot secured 
step. 
[0021] 

[Embodiment of the Invention] 

In gestalt 1. this invention of operation, the transmission demand from a migration machine is 
analyzed, it divides into the fixed slot for transmitting the minimum quality for transmission, and 
the adjustable slot added in order to transmit the desirable transmission quality, and fixed slots 
are not reduced during transmission in any situations, but an adjustable slot carries out increase 
and decrease of allocation according to the number of the demands from each migration 
machine, quality information, etc. Drawing 1 is drawing showing the example of the TDMA frame 
structure in this invention, and drawing 2 is drawing showing the processing flow of the slot 
allocation to the migration machine concerned at the time of call origination from the migration 
machine in a base station. Drawing 3 is drawing showing the processing flow about slot allocation 
modification for every frame in a base station, drawing 4 is drawing showing the processing flow 
of slot allocation modification at the time of the disconnect-request reception from the migration 
machine in a base station, and drawing 5 is drawing showing the example of the slot allocation 
situation in each frame. Hereafter, the example of the slot allocation approach in the base 
station of this invention is explained using drawing 1 - drawing 5 . The TDMA frame consists of a 
slot for vertical control channels, and a slot for user data as shown in drawing 1 . In addition, 
going up / partition from which it gets down does not have a user data slot, and it is dynamically 
assigned to going up/going down in a base station. Moreover, it is common about the gestalt of 
each future operation not to carry out until a call ends modification after allocation about a fixed 
slot. 

[0022] Next, the slot allocation approach at the time of the call origination from the migration 
machine in a base station is explained using drawing 2 . A migration machine performs a call 
request to a base station using an uphill control channel. A migration machine adds the quality 
information which a migration machine requires in that case, and is transmitted to a call-request 
message at it quality information — the minimum — it is the information which shows a required 
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transmission speed, average transmission, the maximum transmission speed, a permissible time 
delay, a waste ratio, etc. if a base station receives the call request from a migration machine (the 
name of a step is omitted step SOI 01 and henceforth) — the quality information in the call 
origination message — seeing (SOI 02) — immediately — a migration machine — a 
communication link — the minimum — the inside of the required number of slots (SOI 03), and 
one frame — max — the required number of slots is computed (SOI 04). 

[0023] the computed minimum — it judges whether the required number of slots (Ns) can be 
assigned from a part for the opening in one frame (SOI 06), and when it can assign, it assigns the 
migration machine concerned as a fixed allocation slot (SOI 08). When it cannot assign, the call 
origination from the migration machine serves as call loss (SOI 07). Moreover, a migration 
machine computes the number of the maximum slots (Nr) used by one frame from the maximum 
transmission speed of the quality information in the call origination message concerned (SOI 04). 
When the number of the maximum slots can assign by the empty slot of an adjustable slot, the 
slot of a Nr^Ns individual is assigned to (S0109) and its migration machine as a slot which can be 
allocation changed, moreover — the case where there is no slot of an individual allocation ** at 
the opening of an adjustable slot (Nr-Ns) — (S0109:No) and all vacant acljustable slots — as the 
slot of the migration machine which can be allocation changed — allocation ***♦ (SO1 10). The 
slot number of a fixed allocation slot and the slot which can be allocation changed is notified to 
the migration machine which the slot number corresponding to the number of slots computed as 
mentioned above was set up, got down, and advanced the call request using the control channel 
(SO1 15). In addition, it is also possible to carry out sequential use of the slot which can be 
allocation changed with each migration machine each frame by the approach which notifies only 
the slot number of a fixed allocation slot to each migration machine, and is described below. 
[0024] How to perform use authorization of an acljustable allocation slot which provides the 
difference of demand quality and the minimum quality is explained to the migration machine with 
which the call request had a base station in each frame using drawing 3 . A base station 
computes the sum total (sigmaNt) of the slot which can be allocation changed in each frame 
(S0202). Next, it chooses out of the timing table beforehand created based on the quality 
information of the call origination message from each migration machine, and the migration 
machine which must perform data transmission in maximum velocity in a certain frame is chosen 
first (S0203). And the number of slots (Nr) which is equal to the maximum transmission speed of 
the selected migration machine is computed (S0204). If smaller than the sum total Nx of the 
number of slots of a total displacement machine while a difference with the slot Ns which is 
equal to this Nr and minimum transmission speed is communicating which can be allocation 
changed, same processing will be performed for the slot for Nr individual to that migration 
machine also to the next migration machine of allocation (S0206) and an allocation list (S0208). 
On the other hand, if Nr is larger than Nx, Nx will be assigned to the migration machine 
concerned as a slot which can be allocation changed (S0209). Here, an allocation list is created 
at the time of a call receptionist, and each migration machine is registered according to quality 
information for every period which assigns the slot over each migration machine which can be 
allocation changed. For this reason, as shown in drawi ng 5 , it transmits only by the fixed 
allocation slot and the use of the slot which can be allocation changed of a migration machine is 
usually attained in the frame registered into the allocation list. That is. only the number of the 
adjustable slots assigned for every migration machine may be changed when a frame moves. 
Moreover, you may make it investigate the demand quality of each migration machine in advance 
of allocation of an adjustable slot, although effectiveness worsens without having an allocation 
list. 

[0025] Next, the slot release approach at the time of the call clear-down from the migration 
machine in a base station is explained using drawin g 4 . A base station computes the sum totals 
Ny (= sigmaNr (i)) of the number of demand quality (it is equivalent to maximum transmission 
speed) slots of the migration machine under communication link including (S0301) and its 
migration machine, when the disconnect request from the migration machine in an uphill control 
channel is received (S0302). After releasing the slot Ns assigned as a fixed allocation slot to the 
migration machine which sent out the disconnect request (S0303), When the sum total Nx (= 
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sigmaNt) of the number of slots which can be allocation changed, and the sum total Ny (the 
number of slots of the migration machine is both also included) of the number of demand quality 
slots are in agreement, (S0304:Yes), It considers that the slot as demand quality is assigned to 
all migration machines including the migration machine, and all the slots of the migration machine 
concerned that can be allocation changed are released (S0305). On the other hand, since the 
number of slots from (S0304:No, i.e., demand quality) and the number of the actually permitted 
adjustable slots are not in agreement when Ny and Nx are not in agreement, the slot as demand 
quality is not assigned to one of migration machines. Therefore, the number of slots which fulfills 
demand quality to migration machines other than the migration machine concerned, and the 
number of slots which fulfills demand quality are not securable. Then, when the number of slots 
which fulfills demand quality can be secured from an empty slot, the slot which is equal to 
(S0307:Yes) and demand quality is used as the slot which can be allocation changed (S0309), and 
even when insufficient to the number of slots in which an empty slot rivals demand quality, let 
(S0307:No(es)) and all the adjustable empty slots be the slots which can be allocation changed 
(S0308). In this case, all or a part of slot currently assigned to the migration machine concerned 
is not released, in the phase which the processing to an allocation **** slot ended to the 
migration machine concerned, the migration machine concerned is deleted from an allocation list 
(S0310), degree frame gets down, and a cutting receptionist is transmitted to the migration 
machine concerned by the control channel (S0311). 

[0026] Here, when a migration machine gets down normally, a control channel cannot be received 
and the check of transmitting authorization cannot be performed, data transmission will be 
performed only using a fixed allocation slot. Moreover, in drawing 1 or drawing 5 of a gestalt of 
this operation, what kind of pattern is sufficient about the relative position within the allocation 
slot of a fixed allocation slot and the slot which can be allocation changed. Moreover, although 
the number of fixed allocation slots is the number of slots which guarantees the minimum quality, 
it is good also considering the slot more than the case where resending control of ARQ etc. is 
carried out. and the number of slots which wireless circuit quality is inferior, and guarantees the 
minimum quality when the transmission quality of a control channel is bad as fixed allocation. In 
being able to perform allocation modification only by giving only transmitting authorization with 
each frame to each migration machine according to the approach of the gestalt 1 operation 
mentioned above, it can respond to traffic fluctuation flexibly by changing the count of sending- 
out authorization according to traffic, and a transit delay can be mitigated. 
[0027] It was the approach of choosing a migration machine given [ allocation of an adjustable 
slot ] in an allocation list in order, and assigning from a head with the gestalt 1 of gestalt 2. 
implementation of operation. Here, how to assign an adjustable slot to a migration machine with a 
demand as impartially as possible is explained. Drawing 6 is a processing flow Fig. in the gestalt 2 
of operation of the adjustable slot allocation approach of this invention, and shows the 
processing of slot allocation to the migration machine at the time of call origination from the 
migration machine in a base station. Drawing 7 is drawing showing the example of a slot 
allocation situation [ in / for the processing flow Fig. about slot allocation modification for every 
frame in a base station / in jd^avyingJB / a certain frame ]. Hereafter, the slot allocation approach 
by the base station in the gestalt of this operation is explained using drawing 1 and drawing 5 - 
drawing 8 . 

[0028] First, the slot allocation processing to the migration machine at the time of the call 
origination in a base station becomes as it is shown in the following drawin g 6 . By the uphill 
control channel, when the call origination receptionist from a migration machine is received, a 
base station computes the number Nr of slots equivalent to (SOI 01), the number Ns of slots with 
which it is satisfied of the minimum quality from analysis (SOI 02) of the demand quality in a call 
origination message with the processing shown with the gestalt 1 of operation, and the maximum 
transmission speed (SOI 03. SOI 04). and calculates the difference Nt of Nr and Ns (SOI 05). It 
becomes call loss when Ns cannot assign from an empty slot (SOI 07). Next, the difference Nt of 
the number Nr of slots and the number Ns of fixed allocation slots with which the number of 
slots which can be allocation changed is equivalent to the maximum transmission speed of the 
migration machine concerned. The difference Nv of the number of slots and the number Ns of 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web.cgi.ejje 



2007/03/12 



JR.l 1-069431, A [MEANS] 



5/10 



fixed allocation slots equivalent to the average transmission obtained from the quality 
information of the migration machine concerned, And a total of S (=sigmaNt-Nv) of the 
difference of Nt and Nv of the migration machine of others under communication link is 
calculated (S0402), and it sets up with the relation between this S and an empty slot No, When 
the difference of Nt and Nv of the migration machine concerned is smaller than a total of S of 
the difference of Nt and Nv of other migration machines, the number of slots of (S0403:Yes) and 
the migration machine concerned which can be allocation changed assigns the number Nv 
(however, it is equivalent to average transmission by Ns+Nv) of slots equivalent to average 
transmission (S0404). On the contrary, rather than S, when the difference of Nt-Nv is large, the 
slot of a Nt-S individual is assigned to (S0403:No) and the migration machine concerned as a 
slot which can be allocation changed (S0410). However, if No+S is larger than Nv or Nt when the 
number of allocations of the above-mentioned both sides is larger than an empty slot No, No (in 
the case of Nv) (S0408) or No+S (in the case of Nt-S) will be assigned, but (S0413) it becomes 
call loss when Nv is larger than S+No (SOI 07). The number of allocation slots for every migration 
machine is set up by the above. Here, since a fixed allocation slot is not changed, the slot 
location in each frame is specified (S0416). About the slot which can be allocation changed, it is 
also possible to create an allocation list so that the slot number may be specified, and the same 
slot may not be used with the same frame for every migration machine while [ slot ] can be 
allocation changed, and it is also possible to set up only the number of slots by the approach of 
drawing 6 . and to determine the sending-out slot number for every frame by the following 
approaches. 

[0029] Next, the adjustable slot allocation approach for the migration machine in each frame is 
explained using drawing 7 . Whenever a base station changes a frame, it computes the sum total 
Nx (=sigmaNt) of the number of slots which can be allocation changed (S0202), and it chooses 
the migration machine of a transmitting schedule from an allocation list with the frame 
concerned (S0501). When two or more migration machines are chosen, sum total (when two or 
more migration machines are chosen) sigmaNr of the demand quality Nr (the number of slots 
equivalent to the maximum transmission speed) of the selected migration machine is computed 
(S0502). When the sum total of the difference Nt with this demand quality Nr and Ns is larger 
than Nx, (S0503:No), The allocation [ choosing one migration machine from an allocation list, and 
using the number of slots (Nxx (Nr/sigma Nr)) which the demand quality of the migration 
machine concerned to sum total sigmaNr of the whole demand quality is comparatively alike, and 
matches as the slot which can be allocation changed ] (S0505) to the migration machine 
concerned It gets down and the slot number for Nxx (Nr/sigma Nr) individual is notified by the 
control channel (S0211). One by one, a migration machine is chosen from an allocation list 
(S0501X and the slot which can be allocation changed is set up by same count. On the other 
hand, when Nx is larger than sigmaNt. the slot which is equivalent to demand quality to all the 
migration machines in an allocation list with (S0503:Yes) and the frame concerned is assigned 
(S0206), it gets down and a control channel reports the slot number (S0211). the migration 
machine set up so that the slot near demand quality may transmit to the migration machine near 
the head of an allocation list with the same frame by the allocation list by the gestalt of this 
operation of allocation if the approach shown with the gestalt 1 of operation is used as 

shown in drawing 8 — receiving — the ratio of demand quality — responding — a slot — 
allocation Moreover, although set up with the gestalt of this operation by the ratio to the 

sum of all the demand quality of the migration machine under communication link, the number of 
slots which can be allocation changed may be set up in the demand quality of each migration 
machine to the sum of the demand quality of a migration machine which transmits with the same 
frame by the allocation list Moreover, another mean value Nz of Nr and Ns is set up. and it is 
good also as Nt=N2-Ns. 

[0030] According to the slot allocation from a base station, a migration machine performs data 
transmission in the slot as which each TDMA frame was specified. In drawing 5 . the slot 
allocation situation in each frame of a specific migration machine is shown. With the gestalt of 
this operation, a super frame structure is not taken, but each TDMA frame gets down, and a 
base station notifies the operating slot number to a migration machine in a control channel as 
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shown in drawing 5 . A base station opts for allocation of the slot which can be allocation 
changed in each TDMA frame by the above-mentioned approach, and a mobile station performs 
data transmission by the slot which got down and was specified by the control channel. For this 
reason, according to timing table sequence, each other s slot will be accommodated to each 
migration machine in each TDMA frame. Moreover, based on a traffic pattern, i.e., the demand 
quality, the minimum quality or average transmission, a permission transit delay, etc. from each 
migration machine, the number of allocation slots and an allocation TDMA frame period can set 
up accommodation of the slot freely for every migration machine, and it is not fixed per super 
frame like the conventional example. That is. it does not become allocation spacing depending on 
a super frame period. As for the migration machine B, in the migration machine A, in drawing 5 , 
allocation of the slot which can be allocation changed has appeared per 5TDMA frame to the slot 
which can be allocation changed appearing at intervals of an about 3 TDMA frame. Moreover, 
accommodation of a slot with other migration machines can also be made dynamic. Although a 
base station needs to generate the timing table (transmitting authorization table) which gives 
transmitting authorization here so that two or more migration machines with the same frame may 
not transmit in the slot currently shared Grouping of the migration machine to which the same 
slot is not assigned can be carried out, and the approach of specifying the group in whom the 
migration machine which has the longest queue in origin is contained in the transmission buffer 
queue length from a migration machine as a transmitting authorization migration machine group 
in the frame concerned can also be used. According to this approach, since the same slot can be 
shared with two or more migration machines, improvement in circuit use effectiveness can be 
aimed at. 

[0031] Even if the gestalt 3. base station of operation assigns an adjustable slot based on the 
original call request of a migration machine, when time amount passes by the amount of the real 
transmission data from a migration machine, and the migration number of machines which shares 
a frame, the stagnation amount of data may increase depending on a migration machine. One of 
the square [ this ] method of this is explained. Drawing 9 is the processing flow Fig. showing the 
example of the adjustable slot allocation approach for every frame by the base station in the 
gestalt 3 of operation of this invention. Drawing 10 is a sequence diagram between the migration 
machine-base stations which show the sequence of slot reassignment. Hereafter, the slot 
allocation approach in the gestalt 3 of operation of this invention is explained using drawing 1 
and drawing 9 - drawing 10 . 

[0032] When the data which there are few slots which can be allocation changed and cannot be 
transmitted pile up, each mobile station goes up like drawing 10 , and transmits a new allocation 
demand using a control channel. A base station performs re-calculation of the number of 
allocation modification slots to the migration machine which received the demand based on the 
new allocation demand which received by the same processing as the time of a call setup and 
call clear-down. For example, there is much going-up traffic by which the migration machine is 
transmitted to a base station in the phase which sent out the call setup demand, and if only the 
number of slots equivalent to the minimum quality or average transmission is assigned to the 
migration machine, the migration machine concerned can require reassignment of the slot near 
demand quality by new allocation demand. 

[0033] Drawing 9 explains the slot reassignment processing in a base station. First, a migration 
machine transmits a slot change request to a base station. Quality information, the number of 
slots newly assigned now, or the number of the maximum slots by which transmitting 
authorization was carried out until now is added to this message. If there is this information, a 
base station can know a former value immediately and will follow it as the guide at the time of 
being an improvement. A base station computes demand quality (the number of slots equivalent 
to the maximum transmission speed) from quality information like the time of call origination, and 
calculates the difference Nz with the current number of allocation slots. The number of slots is 
changed by the same processing (S0404~S0416) as the gestalt 2 publication of the operation of 
this Nz to origin. 

[0034] In the gestalt of this operation, when it gets down and control data cannot receive 
normally, a migration machine cannot perform modification of an allocation slot, and it does not 
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change an allocation slot until it receives the acknowledge signal from an applicable migration 
machine also in a base station. 

[0035] While being able to change the number of slots set up at the time of call origination based 
on the demand from a migration machine according to this approach, the imitation nature to the 
traffic fluctuation by sending-out authorization can also improve, and mitigation of a transit delay 
and improvement in circuit use effectiveness can plan. 

[0036] Unlike the gestalt 1 of previous operation thru/or 3, with the gestalt of gestalt 4. book 
implementation of operation, delivery and a base station explain [ considerable information ] 
allocation ****** for an adjustable slot to the traffic fluctuation per unit time amount based on 
such information from each migration machine. Drawing 1 1 is the processing flow Fig. showing 
the adjustable slot allocation approach in the gestalt 4 of operation of this invention. Drawing 1 2 
is a sequence diagram between the migration machine-base stations at the time of performing 
slot reassignment. Hereafter, the slot allocation approach in the gestalt of this operation is 
explained using drawing 1 and drawing 1 1 - drawing 12 . 

[0037] Each migration machine measures the queue length of a transmission buffer in a frame 
unit or convention frame number. The amount of traffic inputted between this frame is added to 
the transmitting queue length immediately after uphill control signal transmission (x), and the 
going-up control channel of the following frame reports the transmitting queue length (x) which 
subtracted the traffic which is equal to the number of slots assigned to the migration machine 
concerned to a base station as shown in drawing 1 1 . In a base station, based on the transmitting 
queue length report from each migration machine, transmitting queue length chooses the 
migration machine which is over a threshold (Xi), and increases the number of slots of the 
migration machine which can be allocation changed. Next, queue length chooses the migration 
machine which is less than the threshold (Xd), and chooses the release schedule slot of the 
migration machine. The frame (or frame of one more frame after) concerned gets down, and 
release of a slot and allocation are performed using a control channel. Allocation modification is 
ended when the acknowledge signal from all migration machines is received. In addition, the 
ACK/NACK signal from a migration machine may be multiplexed into a user data slot. Moreover, 
the slot concerned is not changed into a release condition until a release acknowledge signal is 
received from a migration machine, when releasing a slot. That is, it does not carry out assigning 
the slot concerned to other migration machines in front of a release condition. This is the same 
treatment also when managing with the number of slots. 

[0038] Next, the increase and decrease of processing of the number of allocation slots in a base 
station are explained using drawing 1 1 . A base station receives a report of the transmitting 
queue length from each migration machine using an uphill control channel (S0701). When the 
transmitting queue length of each migration machine is over the threshold (Xi), the number Nzp 
of slots corresponding to the increment (x-Xi) of transmitting queue length is computed (S0703), 
and it adds to the number of slots of the migration machine which can be allocation changed 
(S0704). An allocation slot location is notified to the migration machine henceforth by the same 
processing (S0404-S041 5) as the notice of a transmitting slot to the migration machine in each 
frame shown with the gestalt 2 of operation (S0708). Moreover, when transmitting queue length 
is below a threshold (Xd), the number Nzm of slots corresponding to the decrement (Xd-x) of 
transmitting queue die length is computed (S0706), and it subtracts from the number of slots of 
the migration machine which can be allocation changed. In addition, when the slot number is 
notified to the migration machine as a slot which can be allocation changed at the time of a call 
setup, the slot number chooses and (S0707) gets down from a release slot to descending in the 
assigned slot, and a base station is notified to the migration machine in a control channel 
(S0708). Moreover, when the approach of reporting the slot used to a migration machine in each 
frame is adopted, the number of slots to the migration machine which can be allocation changed 
is changed. In this case, in making it increase and decreasing the processing at the time of a call 
receptionist, it uses the processing at the time of call clear-down. 

[0039] According to this approach, it is possible to make the number of allocation slots fluctuate 
corresponding to the transmitting queue of a migration machine, and since it follows in footsteps 
of a transmitting queue by the time delay for which it depended on the transmitting queue report 
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period from the migration machine and the number of allocation slots can be changed, slot 
allocation which conformed with the traffic of each migration machine can be performed. 
[0040] Gestalt 5. drawing 13 of operation is the sequence diagram showing slot release of the 
adjustable slot allocation approach in the gestalt 5 of operation of this invention, and drawing 14 
is the flow Fig., of slot release processing of the adjustable slot allocation approach. Hereafter, 
the adjustable slot allocation approach in the gestalt of this operation is explained using drawing 
1 and drawing 13 -14. 

[0041] the conventional example also explained — as — a base station — setting — received 
data — receiving — N time continuation — reception — being unidentified (NAK) — if it 
transmits, an allocation slot is releasable. but a migration machine carries out N time continuous 
transmission, and an allocation slot will be released also when a base station fails in the data 
reception by the error of the wireless section etc. by N time continuation. Here, as shown in 
drawing 13 , a migration machine suspends transmission by the slot which can be allocation 
changed in case there is no transmit data (accepting it #3 in drawing 1 3 ). If it carries out like 
this, since a base station cannot take the synchronization of the slot concerned, a 
synchronization serves as a gap, and a different index from the error by ORG can be obtained. 
For example, the slot to which the base station carried out continuation N time observation of 
step-out transmits the notice which the next frame of the frame which started step-out [ of eye 
N .time ] gets down, and releases the slot in the frame concerned which can be allocation 
changed in a control channel to the migration machine concerned. This approach can be used for 
all the approaches of setting up the transmitting slot of immobilization to a migration machine 
beforehand. Moreover, it is applicable to the notice in the case of the approach of reporting a 
transmitting slot in each frame, in the case of selection of the slot location (number) 
corresponding to the number of transmitting slots (the gestalteh 1-4 of operation the number of 
slots which can be allocation changed). 

[0042] The slot release processing by step-out [ in a base station ] is explained using drawing 
14 . The transmitting queue length report from a migration machine is investigated (S0801), and 
transmitting queue length (Lq) performs (S0802:No) and the following processings, in being 
shorter than a threshold (Xp). First, a synchronization memorizes the slot number which caused 
the gap (S0805), and a base station inspects the condition in the front frame of the slot 
concerned. In a step-out case, a synchronization counts up the count of a gap (AS) also for the 
condition in a front frame (S0808). In addition, the conditions and the counts of step-out in a 
front frame other than the slot concerned are reset (S0806). When the count of step-out is 
larger than a threshold N, the number of slots which can be allocation changed is decreased by 
the number of slots concerned (S0809). However, since it is considered aggravation of wireless 
circuit quality when the transmitting queue length Lq is longer than a threshold Xp and, as for a 
synchronization, a gap occurs frequently, modification of the number of slots which can be 
allocation changed is not carried out (S0804). According to this approach, a migration machine 
does not perform any transmission by the slot concerned, when there is no transmit data (an idle 
signal is not transmitted, either), but it drops transmitting power. In this way. as for a base 
station, the slot concerned of the frame concerned is known by that it became step-out and 
there was no transmission from the migration machine. Therefore, a slot without transmit data is 
releasable from the allocation slot of the migration machine over a multiple frame. Moreover, if 
there is no transmit data from a migration machine even when release of the slot which can be 
allocation changed cannot be carried out. since control information has been mistaken on the 
way. a base station will release a slot autonomously and will be raised in circuit use 
effectiveness. 

[0043] Gestalt 6. drawing 15 of operation is the sequence diagram showing how to make a slot 
allocation change auxiliary based on the queue length of the transmission buffer in the example 6 
of this invention, and drawing 16 is the slot allocation modification processing flow Fig. Hereafter, 
the slot allocation modification approach in the gestalt of this operation is explained using 
drawing 1 and drawing 15 -16. 

[0044] A base station receives the transmitting queue length (x) from a migration machine to 
each frame thru/or every convention frame number (it is 1 time to n frames), as shown in 
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drawingJ S . With the gestalt 4 of operation, the base station explained the increase and 
decrease of an approach of the number of slots to a migration machine which can be allocation 
changed based on the transmitting queue length which received. By the approach of the gestalt 
4 this operation, if the relation of two thresholds (Xi, Xd) is Xd<x<Xi, modification of slot 
allocation will not be performed. However, when fluctuation of the input traffic to the 
transmitting queue in a migration machine is large (i.e., when [ the case where the difference of a 
peak bit rate and an average bit rate is large, and when burst nature is strong input traffic ]), 
allocation modification will take place frequently. If it does so, a data ****** condition is 
changed and made the condition that there is no transmit data, and a transmission buffer, and a 
quality of service may be unable to be protected. Moreover, also when a base station cannot 
choose a suitable threshold, it will be in the same condition. Furthermore, if modification of the 
number of allocation modification slots to a migration machine is increased frequently, fluctuation 
of the number of allocation slots to the load and other migration machines of a base station will 
become large. With the gestalt of this operation, in order to cope with these situations, a base 
station measures the count of allocation modification generated between the unit time amount T 
of each specific migration machine, extends spacing of the threshold for transmitting queue 
length of the migration machine with which the count of allocation modification became more 
than N time (Xi. Xd). and decreases allocation modification frequency. 

[0045] This allocation modification frequency suitable-ized processing is explained using drawing 
16 . A base station checks the timer which it has for every migration (S0901) machine, when a 
transmitting queue length report is received from a migration machine (S0902). An increment or 
reduction of the number of slots which can be allocation changed is carried out to the migration 
machine by the approach which showed whether transmitting queue length would be in 
thresholds Xd and Xi (Xd<Lq<Xi) when the timer is working with the gestalt 4 of operation when 
it inspected (S0905) and was out of a threshold, and a count counter value is added (S0906). 
Moreover, when the timer is not working, a timer is worked (S0903), and a counter value is reset 
(S0904). Next, when a counter value comes during timer operation more than N. in order to mean 
that there had been allocation modification of N time within T hours. Thresholds Xd and Xi are 
changed to Xd=Xd-am and Xi=Xi+an. respectively (S0908). The width of face of the value with 
which transmitting queue length is permitted can be made to be able to increase (S0908). and 
the modification frequency of the number of slots itself which can be allocation changed can be 
decreased as a result (S0909) which resets a receiving timer. According to this approach, since 
the frequency of the count of allocation modification can be reduced, the inclination to approach 
peak traffic also to a call with an intense traffic fluctuation period is taken, and data transmission 
can make a transit delay there be nothing. Furthermore, since the threshold for allocation 
modification is decided for every call, processing can be mounted, without also performing 
rationalization of a threshold dynamically and establishing a special case like a setup of the 
threshold for the high traffic of burst nature. 

[0046] Gestalt 7. drawing 1 7 of operation is a sequence diagram which makes a slot allocation 
change using the resending demand of ARQ in the gestalt 7 of operation of this invention, and 
drawingj_8 is the flow Fig. showing the slot allocation modification processing. Hereafter, the 
adjustable slot allocation approach in the gestalt of this operation is explained using drawing 1 7 
and drawing 18 . 

[0047] The sequence diagram shown in drawing 1 7 in case ARQ is carried out between the base 
station and the mobile station shows signs that the error occurred to the data of No.2, and 3 and 
5. among the data (1-6) sent out from the migration machine. If an error is in received data when 
ARQ is carried out, the data in the frame concerned at least have collected on the transmission 
buffer in the transmitting side (migration machine) for resending. So, in a base station side, the 
number of allocation slots can be quickly increased by reducing the threshold for transmitting- 
side queue length (Xd) based on the number of resending data computed from the data for a 
resending demand (sequence number etc.). 

[0048] Allocation slot modification processing in the base station which is carrying out resending 
control (for example, ARQ) is explained using d rawin g 18 . If a base station receives the slot from 
a migration machine (SI 001), ORG (Gyclic Redundacy Gheck) given to each slot will be 
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calculated (SI 002), and the existence of the error in the slot concerned will be inspected 
(SI 003). However, although the conditions to which CRC is given per slot have indicated in 
drawing 18 , CRC may be given per data unit within a slot When an error is detected by the 
receiving slot, the slot number with which the error was detected is memorized (SI 005), and the 
number of slots with an error (m) is computed (SI 006). Here, only a decreases Xi to which m 
makes the slot of a corresponding mobile station which can be allocation changed increase when 
larger than a threshold (aO) (SI 008). (the gestalten 3 and 4 of operation described) Thus, if Xi is 
decreased, increment processing of the number of slots which can be allocation changed will 
progress promptly to the increment in the queue length (x) of the migration machine in the 
transmitting queue length report from the following migration machine. According to this 
approach, since the queue length of the transmission buffer for resending is extended, an 
allocation slot increases to increase of the queue length of a migration machine for a short time, 
and the transmitting delay by resending can be mitigated. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the example of the TDMA frame structure in this invention. 
[Drawing 2] It is the processing flow Fig. of the slot allocation by the base station in the gestalt 1 
of operation of this invention. 

[Drawing 3] It is a slot allocation modification processing flow Fig. for every frame which a base 
station performs in the gestalt 1 of operation. 

[Dra wing 4] In the gestalt 1 of operation, it is a slot allocation modification processing flow Fig. 
based on a disconnect request. 

[Drawin g 5] It is drawing showing the example of the slot allocation situation in each frame in 
this invention. 

[Drawing 6] It is the processing flow Fig. of the slot allocation by the base station in the gestalt 2 
of operation of this invention. 

[Drawing 7] It is a slot allocation modification processing flow Fig. for every frame which a base 
station performs in the gestalt 2 of operation. 

[Dra wing 8] It is drawing showing the example of the slot allocation situation in the frame in the 
gestalt 2 of operation. 

[Drawi ng 9] It is the processing flow Fig. of the slot allocation by the base station in the gestalt 3 
of operation of this invention. 

[Drawin g 10] It is drawing showing the example of the sequence of the slot reassignment in the 
gestalt 3 of operation. 

[Drawing 1 1] It is the processing flow Fig. of the slot allocation by the base station in the gestalt 

4 of operation of this invention. 

[Drawing 1 2] It is drawing showing the example of the sequence of the slot allocation in the 
gestalt 4 of operation. 

[Draw in g 1 3] It is drawing showing the example of the sequence of the adjustable slot allocation 
in the gestalt 5 of operation of this invention. 

[Drawing 14] It is the processing flow Fig. of the slot allocation by the base station in the gestalt 

5 of operation of this invention. 

[Drawing 15] It is drawing showing the example of the sequence of the adjustable slot allocation 
in the gestalt 6 of operation of this invention. 

[ Drawin g 16] It is the processing flow Fig. of the slot allocation by the base station in the gestalt 

6 of operation of this invention. 

[Drawing 17] It is drawing showing the example of the sequence of the adjustable slot allocation 
in the gestalt 7 of operation of this invention. 

[Dr awin g 18] It is the processing flow Fig. of the slot allocation by the base station in the gestalt 

7 of operation of this invention. 

[Drawing 19] It is the block diagram of the TDMA frame in the 1st conventional example. 
[Drawing 20] It is the processing flow Fig. of the adjustable slot allocation in the 1st conventional 
example. 

[Drawing 21] It is drawing showing the example of the slot release sequence of the adjustable 
slot system in the 2nd conventional example. 
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[Description of Notations] 

801 03 The number calculation step of slots, SOI 04 which fulfill the minimum quality The number 
calculation step of slots which fulfills demand quality, SOI 05 The number calculation step of 
adjustable slots. SOI 08 Fixed-slot secured step, SO1 10 An adjustable slot secured step, SO1 12 
Adjustable slot secured step, S0301 A cutting reception step, S0304 Adjustable slot 
reexamination check step, S0307 An adjustable slot reexamination check step, S0502 The 
number calculation step of slots which fulfills demand quality. S0503 A Nakama adjustable slot 
check step, S0505 Adjustable slot secured step, S0601 A recurrence call demand reception step, 
S0603 The number calculation step of slot increments. S0604 An adjustable slot increment 
secured step, S0808 A step-out number detection step, SI 007 Count detection step of an error. 



[Translation done.] 
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«:gtaLrSi©iiffi^Sx..st. pi^;^Pi> h&mm 

5- h!K=&ltfln5-«±, |g2©ilffi€:TliI2.i, iie^ttfil 
iHF®ir-5^*«lS2«S©TDMA^^:5^Pi» hSJS:^ 

[ if 8 ] wm «. ^wmM-r S a y h 

!l^4?fe!>3'&^>Ji^». ±iS^SIi^ip.©l!i?fiScfi^lt# 
^ K: l/fc C i^i^i r ii«*«7 seJSCT DMA^pJ^ 

p^a^. h-C©^<l*l?±-r-5.J:^«:b. 

imM\%. ^8b«*>e)©^l(if'-a»*5fts;^cif h©PI 

jjl-n s c i ^^^ffir -s ;^ 7" 7 7"€rmr . 

1 K4S©T DM A'H]^:^ Off fJ3:&S. 

*5^ffijy±K:nt5,i. ±iai^sb«©!£:«g^Mf'-^'S 

=&Mta-r-5>^l <i:»2©Kffl*^M-r2>.fc^tCLfcCt. 
4!t$«i-r-5i**^7ieiS©TDMA?JSEXa-7 

(0 00 1 1 

mm<omrim^^m] ^^i^b. tdma (t i m 

e Division Multiple Acces 

s) :^5JBl-»rATM-fe;l'*e^-rSjteSil{t->Xx 
AK:4s(,»r. SSia^-c©i^S&Stc^tr^>TDMA;^p 
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[0 002] 

SS^y^f A^P HS (Personal Handyp 
hone System) ItCfmi^ti^f ^ 

ixa>SCD»*CC*fbTtt. ITDMA^'U-ArtCDJ^^ 20 
Xd!^ h«:STDMA:7U-ArtlCi^l!Wi3!^6<DS*K: 

=i*^Va>UXMCDl^K:*tL/Ttt. ITDMA:? 

u - Aft tc =2 * i7 a /cx a 5^ h fei 

^-nrnxt. !its¥9 - i s 4 3 B^c^snn^ 

JiUTtc. St^coifi-fficcoc^r. a 19. 2 0^#M 
[0 004] SI 9»lll(Dtt*«?iJtC:feC:t€>TDMA:7 

lHl« (Down L i nk) T**)?). ^mt^W>mP^f^ 

mkmifCM-r^^KiMm, (up . Link) -c**. ± 

5ES<D>^a7 hrltgS^tx^^ ^/c^>^ATi'-fe^ffl 

-h (A B R) fflr- Ta<lcDxn^ h«:<fcOl«i?S; 

r^^bt^^ hu-h (VBR) ffl-c*o. Tvffl<D;^P 
-.^ h^J:D1f^$n^c Jia-O^' b-A(D^S(cti®S 
h (CBR) m(0:^vt V Tcffloxu so 



S-C^O. Sc. Su. Tr. Ta. Tv. TcQ^lt 

r, Ta. Tv, Tctt, 7 -f i7CCj£i;rS:7 U 
-ATSflfegcr)SiJ®g5CcJ:0^IE^n«>, $6Cc. 
(Oy u-A*i61t«sn^x-^N--:7 u-Afc?g^sn 
^. HI 9"C«4TDMA:7l/-A(cr i 

-A^mi//c^«s^73^urc^^o 

[ 0 0 0 5 ] a 2 0 ti. COD^ 1 <DS£3H^«:*5>:f ^pj^ 
ht(|^i2ia:7a-0-C*?>o 02O*fflCsr;;^u 

fd^gp-CfrJ. S c i S u CDffll^Sia^rt<D^fiT'- ^ 

«Pf§t:r#C:tK?©UPC (User Pa r ame t e 
r C o n t o r 1 ) ffi«:m^T 1 y U-Ar»>a:< T 
:;^-/s->^u-Art-C— Su-hs aSM^Cciif-i^u 

SVBRPfSccHSWccxp-^ h^ifd D^ren^oT 

®3n. u-A-cjiBSSnio HI 

9^:|sl^r. 5^tt^A<b5^KjmBiJ^n-encDTDMA 

:? ix-ACci6%iT«*j5:citc;:^n hi«^3j)^giai$nt: 

l^-£>t»t«. tlhlftiCyL-'f^-y\y-M.m^'C\Z:^UvY 
- :7 U - A rtODST D M A 7 U - A^fi-cm^ i 

ji^k:. upcrffir^^sn/cfoS^rSa-r^i^i^c 
STDMA:7U-AK:4dCi-c;^a h 3i>^^tcS0^"C e> 
nrti-5>. — x-/^•-:7^-A#^4«:^»«A. « 

«j«iBtcs*-r^>^p^r ha^aaiissr*?). 

-So i^^tC. Ta«X;5^ie>S c. Su. Tr, Tv. T 

c<o^%[^^\\.>fcm■^W!Mitlh. ei±<Dao:7u-A 

^{4«:gS$n:rcS c. Su. Tr. Ta, Tv. Tc 

t^^iti^iyfcxu V v^m.^. &y u-a3^j:c^cS[7u- 

Atc-SHSSLTS^tt^Cc^-r^CifcJzD. "51^ 
ha«3^t:*^3gurc^^. ^f^o, ±MCDABR 
i^^oi^rii. S:7 u-A<D±0S<ltSI^ + ^^^'C^5RL 
/ci^tWStC>'U'-A#{4-CTaiiCDXP:? h3&^»3^r 

[0 006] */c. Se3feOpJ^xn^ hf«S-C«. 

1 9 9 6^S^tS«ffi(i^^iifiv9->f -f :^#B - 
311 r^^i'UXATMfcaL/c^^SfJSMaW^i^ 

£e*o:6-;aic'^cir. H2 i^^mi^ui^hWimrh. 

[0 00 7] H2 1 «TDMA:^*fflC^/cSlSATM 
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^t3:^tttK*6©S*tC|£;Dr 1 TDMA7 U-Aft-C 
[0008] 20 

^ (N 1 ) 71 — AS) msr-sj^tc. *iB8i9^+* 
[0009] ^^m\t. ±sE©ss*^g-r *)t*{c>i 

{00 10] 



e.§eeMiiS5:Sis3-&-6^i ©:xp 5; h»*»ai-r 

v^-cn^X^fcT.nv Y^k^9frm&^7^x3'y HCI6 

[0011] j;:fes(c, si&j^tf. i»fmtfihoy9mm 

»3^c^ig^tt, ^KS**s*-^fci|?Sli«©^a;5^af h 
[0012] S/cMtC. ^lif^**i*o?t# 

[0013] S/cMtC. ■5I^;:^P ^» h^ffi 

^^T-j'T-tcf^iit-c. affie^ias*jS£$-&^.»i©;^ 
paaH>!*ic©M 3 © ;^ p h m^m-ih-r •& p 

[0 0 14] S/cM«C. e#©Mlt7'-^?S 
*s0fS©fii«rfflA*<»:Si6^«:S*L-c;^a?> hilJUS* 
€:2lfrr^)J;^«:b. »fe^«. ^StilS*>6©:^Ps' b 
iiJn5*S:«<i-r^i. ■e-©ts««:»«:^^;^Pt7 h» 

[0015] SS/cMtC. XP5> hiiSn^jJ^tC 

», *Hc;-r*«i(i«*6©±iE3Sffi«^;^OT' hStit 

[0016] */cMtC. ^tteti. 31«E©j2'SjSftf=- 
^CE©£«)I^7'- ^Mtm^LXm 1 ©Hfil^r^x. ^ 
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[0017] i/cKfc. Slftgtt. ««l«l(cSt^4oJ^ 
[0 0 18] ifclEK:. ^amt. mmy'-i'ifitt.x.^^ 

[00191 SfcMK. ^s©fifrart«c*iw 
}i^lsll^?:ita!lt"-5 ;^ f - f 7'?:is:i*-c . ifijn tSt^fiTr 

[0020] s/cMK, ^smjtpe^snif" 

[002 1] 

[^?B©*6fe©J^^] 

SISfe©J^.®l. *^Hjr«. ^S(j«35>6©e^^«:» 

*fL/-c. e^©fc«?>©«eoiiH*G2ir*/c«{)©H3e:^ 

*^B««:*Jl^STDMA:7 u-AitfiX©W?:5^-ria-c* 
•3. S2«Slft^«:dBl:r.5i^Si)8l*>6Si*^©^S^aj 

xo ff!i^tt?a©«^€r^-ra-c*-&. jwt, ai~B 

5^:fflt,»-C*^?S©»ia^U:*JW?>:^Of hSI^:^© 
mSilB-r-S. Hllc^-rjlO. TDMA7U-A»± 

±0/T»)©E»»<&:<. a*^«:*5l»-C±i3/TOK: 

^S©^M^i*3{i«tST-r.5$-c^L&i,>c:.itt. tlS 
©S^©j&SK:t>i»r^ta-c* 

[0022] ;?:tc. @25:fflt,»-CSa^{C*jl:f-5)i^Ib® 
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0 10 1. ««5^f^5»^©iif^*=&is-r5) -ec^y 

.^H2-s?F«9©aSte«^i!^r ( S 0 10 2) y fc/c-^tc 

^f^Wfi^m^m.^J^'^fi^'^v h3s (SO 1 0 3) t 

10 1 V u-AF*i-cib*o£«^c;^a 5^ h»*#m-r-S ( s o 
104). 

[0 02 3] gcttJL/fcSffiii:«^t:^n hl^ (N s ) * 

1 7 U-Art©2&#^3&>^fdS»Jtfe*»^JerU (S 0 1 0 

6) . tmomu^^vc\m^^:^^v htu-c^ss 

i^Sb««:Siisr.5 (s 0 1 0 8 ) . m^ifi^F^^fi^-^ 
«:«. -?-©i^tt^^6©^i¥tii¥at'Q:«> <S0 1 0 

7) . $fc. ^K^i?^ f ■fe-5^rt©i?D»1t#©Jfe*:e 
3l3i]g*6. #tM8*ii:7L'-A-cfi6ffi-r-5ftA:;^af 

h3K (Nr) ?rSffi-r-5) (5 0 1 04). ^©^;^a 
20 f h Wfi'^^Hy^ P f h ©2£*^ P h «: J; o rSa^nJIg 
!^j:*B^{c« (S 0 1 0 9) . ■^•©^lliStcMOTSl^a: 
MoJggXP^r h<i:L/-CNr-Ns<l©:^P-^ h=&fl^r 
■5^;^P?» h©2g#-C« (Nr-Ns) ffl© 
>^P h*sS^6n«Ct,>»^«:tt (S 0 1 0 9 : N 

o) . ^ti-ci^-snj^xp i--r'<r*s^©^i()ts©sii 
^Siifpjtg^Pf hiurfs^^n^) (SO 1 1 0) . 
eLh©J:5«:»a$nfc;^pf hSi*cJtjc;i^fc;^p!r h 

L/fci^tttitcMO-cS^^;^P f h^c^il^tcSI^^M 
30 Ditg>^P5 h©;^p^> hS-^*iaftlSti€) (soil 
5) . S«»«{c*fbTttH3ESlS:^P9 F©:^ 
p-^ F#-^©;^^?ra^L. JilT«:^'<2>:^a-cf9^^M 

• [0 0 2 4] ia3*fflt»rS7U-AK:*il,»rai6S*5 
^i^g*©*o/<:^tttS«:MUr. S*o°oMiS<&PD« 
©M^**»>i'5oJS!S!l^;^P5' h©f0ffl^ol?:?f^t^:^ 

16;:^ p h ©^ft ( Z N t ) «r#m-r -S ( S 0 2 0 

^■c. $>57 u-ACcteiirgi^dSfiT©-^-^?©!?: 
ff^cfc>'j:<-Cl3:^t6Aj:i,^^SWS=&*rStR-r^) (SO 2 

0 3). t-C5SiR$nfc^iMS©S:Ace2IMS«:e5» 

■r-5>^p h» (N r ) *&airs ( S 0 2 0 4 ) . C 

©N r iSfife^etcBC®T^>;^P h N s i©M*5 
jl^ifp©±^Sft«©f(S^MWfi6;^P'? hSt©^ttNx 

1 D fc/hS -tc^ttttK: N r ll^©;^ p t» h * 
fjsr ( s 0 2 0 6 ) . sa^ :^ h©'X©^s&««:>ttL 

50 ■C4)ia«l©jfflS«:?T^ (S0208) . — Nr*SN 
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^a-y y tLXmK>^-C^ (SO 20 9) . CC-C, 

i^Str-T'SCidSab-S. S/c, ja^«S< ^d:^)*^ fll^ lo 

[0 02 53 ;):(c. H4*fflCit:»ft^K:*jws©abei 

Sft bfc^-^tcti ( S 0 3 0 1 ) , -?-©^S)S?:^*ii 
ay HS©^ff-Ny ( = 2Nr ( i ) ) ?r»a-rs <S 

0 3 0 2). mmm^^mmvfc^missticMi'rmmm 

■fe ( S 0 3 0 3 ) . «i^M^tl>^P y h»C!>^9fNx 

(S030 4:Yes) . *©»«ia«:^«t)-r'^r©^ 
Sblifctig^^Dma J? ©X P h *5«!i^r 6 nr s i 

fiSrr-S (S030 5) . — :^F> Ny<i:Nx*s— ab^Ct* 
tB^Ktt (S0304 :No) . r3± *)^^S,Wt(^^<0 

— SfeU-ri.iJit>©-c. .<l:tx*i©^S(i*S«:«^*o°DSa»3 3o 

tW©5^tt«K:5sfurs^D°nM=&Slfc-r;^p-y h!^. W 

(S0307 :Yes) , ^^D^oWtCEgRr 
^.;^ci5. h5rf!l^S:K^tg:=^a ^ hiU (S03 0 

9) . hAiS*D°DMK:EmT^.:^Dy hfatc 
SO «tl>ai^T?*> (S0307:No). nl^©^*::^ 

Py b©-r'><-c*fii^^Mnitt;^p-^ (SO 3 

0 8) . c©ti^K:tt. ^K^l6«{c«»3^r?>nt:i,» 40 
fc;^P9 h©^-c4»u<«— ^««?ftsn>ic». 

I6ISK:*rUTfi|^6nfc;^P7 h CC*tT-5.*!iS3Ciiif^T L 
/ce|ii-C. ^^^«I«€rf!lS';>^ h*>6gli»U (SO 3 

10) . ;>:7u-A©T»j$iiai5^+*.»i'Cca:»). 

'lMS«:5*urW»rSl:f(*W«:iiHfr^ (S 0 3 1 1 ) . 
[0 0 2 6] CC-C. ^Sb^iEStCTOStlSIf' + ^^l' 
SrSirctr. iiHl^^©?tig*sr#«:liti^{c(i. @ 
3e««^::^ p 7 F ©*«:ffli»r f^- :>e^*?f ^j: ^ c i i 
^ci. *fc> ^:SOi©?g^©a 1 S;/c»g5{c45t>-r. 
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^F^©tg^^{4gK:'^^iT«^,5*i^i-2)/^•d^->•c^ii 
s^in^p^p 7 Uplift® foM^^-rsx 

Pv hSc-C*?>*5, ARQ<ct'©llill*lJai?:SQfe-r^>^ 
^°pM3!»5B<<>ig^K:{ise„°n^?:«a-rs:^Pc hStJ-^^ 
1 ©:;&ft(c J:n«. #i^«itRK:3*L/rS7U-A-c 

ViV A i'i'«:jt.Drj|iaiS°riiliK^^{fcSH±2>C<!:-C 

[0027] Iiife©3^si2 . Xii©?^SI 1 ■sj^:^ 
p V h©fil^*S!l^ ^)7.V K:ietg©igSi^tS«^J««:iS^■c 

5HI*6aO^T5:&ffiT*oft:. CC-C«5?*©*o 
fc5^«)««:*cS'<<-fimnrSXP^. h?:§9<5^-C^>7? 
^^IttlB-r -S. 0 6 «*^W©^IgEX P y h Sl^:&;&© 
SI*fe©J^!S2«:*JWSig^7P-H-C*«5. aa^tcfc 
w.2>^Si)tS*^6^i?^©5^i!r^tcJ*-r«.;^p v hSl^© 

m!:>7>x3.v hss^stcM-r-5MS7P-as:. las 

Ht?*-S. OT. ai. SD^5~B8?:ffil»-r:*:*JS 
©j^SgK:*ji:f4«lfe^«:J:^;^P7 Y^HmiWm- 

[0 02 8] »a^{CfcW2>^l*^©^at5K:>t=f 

tz>7.^v vis^^samx. WT©H6{cs^-raioi«c 

PfSWf^W^rSilL'/clS^KlJ (S 0 1 0 1) . Slig© 
1 U jiiMtC i f) -b - v?F«3 ©5*d°dM 

©^«f ( S 0 1 0 2 ) *>e)«fin°DM«:SIJ£-r5;^P f h 
fSN s ja6c;K:«:*ceSlj*B[«ctB^ri;^P 9 hSN r 
^rgCfflL (S0103. S0104).Nr tN s©M 
^Nt^ftSt-r^* (SO 1 0 5) . Ns3&s^*;^P-y K 
3!p6S9^t::FoIfig^c*i^tct3:i*tgiAj:4 (SO l 0 
7) . ;Xk:. fUS^M^Hxp-^ hiStt. SS^SWS© 
^e^K«:ti^T-5;^Pt' hS!N r i@Sfa3;^P 
hl^N s i©M^N t <!:. ^S^tt)li©a°pett«*>6 
»6*a*^J^e2ljSKtcffl^r-S^P bSfiS^iS^ 
;^P y hStN s <t©^^N V. '&:e>C/Ccffi«*©-e-©flfe 
©i^S&S©N t v©M^^ttS (=ZNt-N 

v) *stl?o (S0 4 0 2) . crosi. gg#;^p?r h 

Noi©K^«:j:Da3eT?>. f6©i^»l«©N t iN v 
©M^^gtS ± ») t>^&»SbS©N 1 1 N V ©^*s 
(S0403 :Yes) . SS^»IS©S!l 

s^H^ie;^a V nstt¥i^{Si^aK«:ffl^-r^>^p V 

hSNv ([HL. N s+NvT-^l^ii^StCti^-r 
^) ^SI»3^-CS {S04 04) . jgtc. SiOfeNt 
-N v©M»*«;*;*C>lS^«:tt (3040 3 : No) . 
^K^iMStcN t - S{1©;^D 9 h?rf9^^l5Djtg;^p 
p HiL-rgHD^r^* (S04 1 0) . (iU. ±S©)R 
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XL 

:i?©Sd^»3W2g#::^P h N o J; 0 C»iS^{c»N 
o + S)i5NvfeL<«Nt J:»3fc:^#l^n«No (Nv 
(Om-^) (S0408), feb<«No + S(Nt-S 
=£:Sll0^r2>*i (804 1 3) . Nv*$S + N 
oJc'Jfei^Srir'JS^ttl^i^CS (SO 1 0 7) . tl± 

•C<o:^av \-&.S^i§Mri ( S 0 4 1 6 ) . S8^S!E 

[0029] i^tc. H7€rffil»-C#7 U-AKJsWi^ 
<D^H-Nx (=ZN t) *»mb (S02 0 2) . 

(s 0 5 0 1 ) . isfacr)^amA5®»?sn-r(,^stt^ii 20 

SNr^SarS (SO 50 2) . C<iD^*a°n 
SN r iN s i©MN t©^st*SNxJ:»P «>:A:lri,»t8-^ 
(Ctt (S050 3 : No) . fH^U:^ h 1 -:>©»i6 
*S5rjaRL.. ±i^<Dm^o9<D-^nT N r tcSW?)^^ 
^ibtSOM^'iSICid^tcESt-rsxa s» ha (Nx X 
(Nr/£Nr) ) *S^S3I^tfeX o hiurSS 
j^SlSIKgJ^-C (S0505) . T'3$ll®?'l'*;l'"CN 
XX (N r/ZN r ) <i^<D;^a f hS-^^rji^^-S 30 

(SO 2.1 1) . J«;jc. is^y;^ h*>e>i^«bS?:ii*?i/ 
(S050 1) . l^«<DSt»K:<t:0. fH^^fE^fit;^ a 

CC14 (S050 3 : Ye s) . U-AriaSU :^ 

i^h^rSdO^r (S02 06) . TOSiiaj?^ f^^u-c;^ 
Of h#-^€:ffi»ir'5 (SO 2 1 1) . SStCn^TJ:^ 

tc^iscDjgs 1 ^Lfc:f3mmi>^ti\i. ^mv^hto 

©N r i N s ©tjJrafilN z «:193cLr Nt=Nz-Ns 
[0030} S^A>6©;^a ^. hi5^«:Set,»^Sl*i» 
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Aic*jw-5xa hfisti^ja*s7j^3nrc»2). lasted 

f 3lO**ife©Ji?S|-C»:;^-/N--r» U-A«fiSt«rK6 
r. STDMA7U-A©T0^ai5=- + *;l'«:tel»-C. 

±m<o-fjm-c&im ii-&TDMA7U-Ak:*jii rws^ 
^MDjtl;;^ a 2, h©S)^^&9iSL/. ^«)^»T0*(lffll5^ 
♦ ^^^W-CjgJESnifei^a-? h-Cf'-i'eSl^rtf^. C© 
tc^, ^j-f s^i'T— :/^H®^tc^iEt»STDMA:7^- 
A^c*i(,»T•#^S^)tSK:^^l/-c;^cI:» h^rgtai/^^Ci 
ICJi^,. ftfc. ■?-©;^ci?r h©SSa»Si^«M8»»6©h 

fH^xny H^^i«STDMA7U-A^JB*iSi^ 

0 5 r»i^tUSA»S9^EpT«g;^n ? h 3 T D 
MA7lx-APaPl-C^n-5©«:*tU-C. i^8i)«BW5T 
D M A 7 u - A^atcH^^MpItB;^ n 7 . h ©SaSAsa 
3KOri>5. ffe©5g;8MSt©;:^n7 h©Siii«>«6 

t>j:^K:. mmwsj>e:^!Li>^'< zi^iff—zfjv mm 
s. c©:&ai«: 1^— 7 h «raa©i^iiie-c 

[003 1 } *fiS©J&^3 . «t6^7!;i^SblS3!pe.©^»] 
©^l^^tcSlJ-CpJSlj^at^ h?:fO^-C-Cfc. ^Sb^ 
*>e>©Sie2ir-3'©fi-¥'. 7U-A«:^tWTS^«l« 

5'S*s?-<>a:.SCi*i*-S. C©JliE:&ffi©l-:>«:Sttig 

-r-&. H9tt3(c^^©^©^^3{cjc5i:r'&fi%@(cj: 
u-AS©Di^;^D V hiss:frft©M«r^K-r*as 

7O-0-C*5. 0 1 <^\X7.xxv HISJ^©->-^r>;^ 
%7i^T«ililS-SMl^ra©i^-^^>^H-C*5. «T. 
01. Si:fH9~Sl 0?rffll,»r^^9i©|llfe©Jg^3 

[0032} S^ai^a. fS^^MoJtgxa !. h *Jii>?£ 
< t:^a*rjcc»7^-ir*sj5au/ctB^K:tt. s i o© 

{cMr.5>il^^ll;^a Ha©W^ai5r?T^. 
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[0 03 3] ig9tcJ;0»«fe^tc*sW^,:^n 5- hSSl^ 

sf-ffT-S. C<DNz*7C«:|OS(D?gSI2fB«<*:|5)ai©*n: . 
S (SO 4 04~S04 1 6) iCXy^Uy HS©^€: 

{ 0 0 3 4 ] *3Qt©^aiK:*Jt,»-Cfe. TOSOaif^-:?' 

[0035] c©:^ffi«:j:n«. ^^tciassn/c;^ 

[ 0 0 3 6 J mn<DB1Si4 . 2|i:Sfete©Ji5^-Ctt5fe©^J6 

1 ^cub 3 is^j^o . §j^sm*^6#(i^pa^ 0 

©h77 -/ -^i'^KfflSOti^S^r^lO. Si6S-CtiC 30 
nt©««*»tcp^>^ci F«:8«^**i*?rSi?B-r 

hm^:^m^m-r$&m-:7u--^-ci>i>. si 2tt;^P--. 
*s. «T. la 1 : isizm 1 1 ~s i 2 ^ffli^-cjjs^ss 
[003 73 &^&mitmm^< 5» :? t ©+ ^ -g*^ u 

(x) c©7i — A©ra«:A:^u/ch^7-< 5»i7fi 40 
ri>vvy ^ v^=?:^Ltcmm=¥^-m (x) t:;^^© 

7U-A©±t5SiHS)^-f^Ji'-CSift^K:?fi#r-5.o Sift 
m-Cit. SSSti^e>©ill(t+*-S#SSH:»-:3#. ^ 
m+*-S3&iHffl (X i ) 'S:mAVX\,^i>^WS.^mi 

■?-©^ii)®©i«^^jr5itfexa-^ n^?ritA?-«+ 

•5. 'XK. +*-fi*SiSfiI (Xd) ^THoTli-S^Ii) 

•5). (fcL<life5 1 7W-Ag©-7U- 

A) ©TOSiai^ + ^^W^rm^-C. J^Qir h©»&. St 50 



S^tf^C^. •r^-C©i^S!j«5A^e>©5i^<t^?rS<ibfc 

/NACKfi#«^— tfr-^r^^o:? hCc^MfkU-rfc 
«feJSC». *fc. >^Ciy h©l!f?ft€:tT5tS^«:«. m&i 

h%ffe©5^«ilR«:«il^-cSCittU«ci,>. cn«:^ay 
[0 0 3 8 3 iJctc. s 1 1 4ffit^r»afe^K:*jit4S«^ 

•s^rsff-rs ( s 0 7 0 1 ) , ^^Wi^omm^ ^-m: 
(X i ) *exrt>.5«^«:«, mm^^-m<o 

It^ (x— X i ) tcfltmr^^tiy h«Nz pS:»mU 
(S 0 7 0 3 ) . •^©^«J«©«I^^K°I«exu -yVWl. 
KflD^r S ( S 0 7 0 4 ) . fell^liJIS6©JB® 2 L 

ti^«©saa (SO 4 04~s 0 4 1 5) K:r-?-©^tb 
mML-cii)^-c;^a h{ig?:3ift^5 ( s 0 7 0 
8) . */c. SHi+^-S*5ig{t (Xd) J-;iT©ti^«: 
w. aiM+:i-gs©«i!>^ (Xd-x) tcmr*;^ 

a-^ hf^Nzm^fftBb (SO 7 06) . -^©^84^© 

f b^MtRly (SO 7 0 7) ; TO*9iBI9'i'4>-^l'Ccr-e 
©i^lWiKiiSl-r-S (SO 7 0 8 ) . S7c« §7 U-A 

HBJtfey^ D h »?&^Mr -S. C ©Jg-^tCttJWD ;5 # -5 
m^K:«i^SW(=tW^©iaS«:. «i!>S-&-S»&tc«i¥ 
^KB#©jaa?:llt»S. 

[00393 ci©:&s«:j:ni3:. i^«i«©2Ht=*^*-K: 
•3. i^lbtS*^6©^fi+*-f8fe^*i«:tt!?b/cjlsa# 

[0 0403 mtkomms . m i 3«. *^Bj©syfe© 

^;^p y hMj5jMS©:7ci-a-cS>-&. tlT. Hi. 
m/m 13 — 14 *fflt>-C*IBIfe©?gSI{cte«5oig!;^ 

[0 0 4 DU^-C^mmUfcJz'yK., SifeSKlfcti 

■cS<ix-^«:*fu-cN@ii^-cs<i5NSS (Nak) 
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ii-n?:iii^Ni5ias!ii//c;^Pf h«N0g©i5iS8J^n* 

[00421 01 4*ffll»raife^fC*jW^.|^»|i1-nK: 

mm^^-rnkt^w^^ (SO 8 0 1 ) . si<t+*-g 

(Lq) *i|9ffi (Xp) J:*)fc®C»«^«:« (SOS 0 20 
2 : No) . «T®«iS?r?f^. Sf. 
•rn^ec L/fc;:^a V h#^?:fBtSL/ (S 0 8 0 5) . 

~M.-c<o\m^nm9^)n<oi^K.\mm\trinm^ (a 
s) ^T^'7••rs (so so 8) . 

ScB';-fe-y hb-C*J< (S08 0 6) . l^»iJ1-n@l^*5 
^^m:^a V Y'miWP^'±Z, ( S 0 8 0 9 ) . 1tJL 

(,» ( s 0 8 0 4 ) . c:©:^a«: J:nii, ^«jtsii^7=^ 

[00431 m^CD^me .mis li:*:^^©IISi«^6 

[0 0 441 «tfe^«. HI 5tCS^-r<fc^(C, ^SWS* 50 
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(x) «:S7U-A^t(r»L,«3e7U- 

Aia (n 7 u-Afc 1 @) mmomm4- 

tc. c<Dm.m<DBmA(D-^m-r:it. -^xomm (x i . 
xd) ©K^*3Xd<x<x i -c^nii. :^Uv\-m^ 

*-tc»rsA;^h^7^ ?.i^©^sW)S:*:*t,»is^. r 

ccfcl^«l©«Mi:^t.&. 3 etc. «S{c^«j««:J«-^, 
fa^^xo-^ h!!^©^iE=&ltAS-S-5iai6^©ft<w 

<^c.5. :*:^©?&«-C»cn?)©tt»K:5^ja-r«fcJt> 
CC, »«mtt!^^©S^«iei©#fi£8#HT©ra{C^L 

t^CofcSJ«(a©^li=^'a-SfflHfit (X i . Xd) © 

[ 0 0 4 5 1 H 1 6 ^fflt^-C. C©fSS^Ii«g3i^^t 

^sdufcte^tcB, ( s 0 9 0 1 ) moimm^.t^i' 

-/v?:9^i^,i7-r^ (S0 90 2) , ^r-f-7*sgtti,br 
ir^-SJS^tctt. j^+*-:g*spiffiXdiX i©4' (X 
d<Lq<X i > «:*4*>S*>«r1jatL (S09 0 

5) . igfflii-K:*^ji^i3:^©?&,^4-c^ufc:&a 
KJ: 0^©^1&««:S* U-cS9S^E5I66:^a f h!^©te 

09 06). */c. d'-<-7*iSttturc»)ic»J®^{c«3f 
-^-7?:^^ (SO 903) , *'i;>3?fil€rD-fe9 
•5 (S09 04) . ^XtC. ^r-^-7Sfla*«:;*;'5>dr«i*s 
NJWitC & r> fc«^tt T^lfflfeirt tC N ll©fll^^ jg3!»s* 
-?/cC<i:«:i^j:.5fc«?). HfflXd tX i *-5-n-enXd = 
Xd-am, Xi=X i + a n tc^^k^-tf (SO 90 
8) . 2Ht+*-S*il¥S3n-Sfil©ffiS:«ttlS-& (S 
09 0 8) . ^mii^-^iV^y hri> (SO 9 09) 

^^£ffi©glii:&^$^/ci&. H«i©SiE{b«>S&eiItC?f 

«?)©affi©S:^© <fc ^ Ji!l$fS?raw •& c t < iSMifim 
(004 61 mt^coBmi . mn it^^m<Dmm<Dm 
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[0 047] m^ti^&mt(omxARQim^^ti 
■ci,>-5Js^©s 1 TKS^-r-^— ^itiswpe. 
mm^ntcf-i' (1-76) ©^%. no. 2. 3. 5 

[ 0 0 4 8 } la 1 8 ^rfflC^r. Wi^m (f!lx.{f A R 

•r?.i (S 1 0 0 1 ) . -J f-K-^tStifcCRC 

(Cyclic Redundacy Check)^S: 20 
ftiru (S 1 0 0 2 ) , ^^;^n 5.' h-C©^0©W«l=S: 
l^r?. (SI 003) . (lb. 01 8-C«:^at; 

{aKCRC*H*stx-rtiS^-cie*KLt:c»s*s. ;^ci 

» hF«3©f=-3f^-7 hm<4K:CRC*i##$i-i-Cl>2> 

^©^•)*i*^m$nfcxa-^ h#-^^lBiSL (S 1 
00 5). mO©*-3/c;^P5' VWl (m) <&ffW-rS 
( S 1 0 0 6 ) . C C-C. mifiSiU ( a 0 ) J: ») <>:7«s:* 

ii:^3-l±.5C<!:K:!i-3fcX i «ra?dW^3-li-^) (JISS 30 
<DJg«3. AV^^tc) (SI 0 08). CC.fc'JtC. 

^K:teW2,^Iijti®+^-S (x) ©ieiD«:*tL/r. & 

[0049] 

m«:5ifiiTt«, 59)^*1*1), w-ic^^tn^^m^ity u 

[0 050] tfcH«C. m%ViJ^y)c]^xx3v VVi^^ 

C^«l«:BPj£;L-ce2HSg«:f6l±t?# 5^1**5*4. 
[0 05 1 ] iSfcMJC. fi^';::^ h^:ffl(,>-5©-C. "SJ^ 
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[0052] •SISXP h©5t«K:^L-C« 

«©S*D°a«K:ic.DT:^{CDj^;:<.o h*BS«r|f^> 
[0 05 3] S/cMtC. S^P?S*-C'5I^;^0 -V h^S 

[0 054] S/cKtc. ^itim*^^3^s;?.air hStfc^ 

[0055] SAiKtC. S9Kbf»»£^s^>S%^^ 

jt7^-$SS*lS©1t^?:^fe-r^.«k^«:0/c©-C. t«t> 

iffl*>(,ifeaijijK©^s?riin«c < ?f 

[0056] SSfcHtC. j!l&lSISm-^<DSm*-Ctt^JSE 

[0 05 7 ] S/cMiC. mW^tlt^<D^<OWm^'&%^ 
-rSir^JCLAiO-C. €Ka6f'-5'36S«c(-»lS^©PI»ii^n 

[005 8] SfcJgtC. 5^tt«'^.©^is:;^a h©*ii« 

fi^lHilia^Kmt- 2.©-c. *ttc:-r^^Si*S©e3M2S* 

[0 05 9] */cM«:. ^tt^*^e>©7'-5'©^<Pg^ 

^mi^xM'&ifi'ji'^u^nmtui^T.'av v^nm^^t 

[01] *:^IB«C*jW-5TDMA7 U-A^©0l|?r 

[0 2] ^mn<DmM<r)wm i fc*iw?>sia^{cj:s 

[0 3] Jll*CWK.«l«:*Jl,>TSift^**tT5 7 U-A 
«©>^a--; hS4S^SifflS7a-0t:-*S. 
[04] JIJS©j^gll«:*5Cir^Bi5*«:»< :^ci?» 

[05] *^?8«:fcW-5S7U-A-C©XDi» fSI^ 

[0 6 ] :*^?8©lliS©J^SI2 «:4st^ ^ai&^tc J: ^ 

V h«l^©*iai7a-0-c*:5. 

[07] mMcmm2Vii6\.>xm&mmT^yi — a 

[08] mM<DBm^2iCidi\-)i>V\y-M.-C<O^X3v V 

[09] *^|g©llte©JBgl3(ciBtt'5llift«tC<fc4 

V h«(IS©A!^7a-0-c*s. 

[010] StJfe©JgS3«:teWS;^P7 h?f««^©'> 
-■ir>:^©t?il=&S^-r0f*^), 
[@ 1 1 ] ^^©^©J&.S4{c4c}t:t^Si&^«cj: 
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318] *:^0J©lliSOJ^jil7tcfeW^Sifeg(CJ: 
119] ||l(Dfi£3fefl?j&C*5W4TDMA:7U-A© 
[02 0 1 ^10Se3fefi?8CC*5W^nJ^;:^Ci5r hSS^CD* 
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7.Uy hnU7.TyZr. SOI 12 oJgE;^ P 
10 7.y^v^. SO 30 1 'gm^^T.'ry-:/. SO 304 

oi^;^p 2^ hmaujiffixf^^r:^. SO 3 0 7 bj^ 

7.ViyV^mX.m^ys^yV\ SOS 02 ^*d°dM«: 
jS/cTXPt^ SO 50 3 ^fflpJ^ 

hfl|S:5^f^5^::/. 505 0 5 pJ^XP^^hlgS 
y^^yv\ S060 1 S^p^l^^S^xxt.:;-, so 

603 ::^P!:/ S 0 6 0 4 dJ 

^;:^P^ hii^ll«Xxt;:7\ SO 8 08 I5»3*1-n?^ 

SI 007 m^mwkm^v-v^. 
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